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Ai be Hr onourable * 


T| Oni idering how largely 
lll the precepts of Fortification 
'are handled by ſundry Au- 
thors in ports. languages, 
and how little1s to be found 
AS pe thereof in our Engliſh 

Fry congue : I thought it nei. 


ther Fraicleſſe nor unſcaſonable, to publiſh 
= F- A3 thele . 
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Epiſtle Dedicatary. 


NS Vaths a eT T5 ofecarmijees ; 
other, thiogs neceſſary for -the better under» 
fanding a nd \praife thereof. - Which ipre- 
ſamenct to preſent vuto-your Honour forthe 
worth of it; But Kinreper: oct of Lemraa ppaggaars, 


wr1"IN patron. 
King iow wel ore in all 


-happinelſle ele HearenyWhgdome So 
prayeth 
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TO THE READER. 


E = He 7 had Pricten the Deftrine of 
AN ie -4 | Triangles, ſuteable to the lats Jn- 
mr ME: BY| vention of Logarithmes . 1 endea- 
Pte 4+ roonred 'to make application thereof 
46 29 i; ſundry parts of the Mathema- 
bs rkes , and . amaneſt the-reft-in Fottification ; 
2} IWherein 7 uſed the morediligente, that 7 might g ive 
* ſatisfation to ſuchas 7 inftraQted therein.” bp; this 
* Tas the principal occaſion of compiling this enſuing 
' . Treatiſe, which lying by me certaine yeares, 7 have 
* beene Importunt4 by ſome friends to publi Þ. for a 
more conmon good , Whereunto 7 have the rather 
yeelded, foraſ much ag there is fo little extant in our - 
Engtith tongue af this ſubjeft, 7 profeſſe not herejn 
-* any skill extraordinary; but as it is incident ta moſt 
. meninvarietie of ftuddies, to bend themſelves more - 
7 efpecially to ſome one : ſo 7 confeſſe, that although by . 
"j reaſon of my Calling ( - the Mathematickes 
yn Wada) 7 have had occaſion to apply my ſelfe to 
I the - 


a 


: TheEpilſtle, &c. - 
the taddy andexerciſe of ſandry Arts Mathemati- 
call; Tetmore efþecially to the Optickes, ang chiefely 
to the. part thereof which handieth the nature and 
*ppefarton of Tuminou3beames by glaſſes reflefted or 
 refrafted, drawne thereunto by a more ſþtciall affeti- 
 enor inſtinft. All which notwithſtanding, J have not 
 beene negligent in this ſubje&, having beene Jometimes 
= ſouldier in my youth, though ndt long, and ſeene ſome 
experience of theſe things, though not much, 3et that 
little with ſome obſervations 2 oa yearts which 1 
ſince mage in the Netherlands, hath'Jamewhat fitr- 
. thered me in handling of it. "Bejides, J.have perufed 
ſundry dutbors, following thoſe chiefely whom con; 
ceive_t#have ſhewed the beſt rules, and more moderne 
pratliſe of Fortification. J have endeavoured to be 
Jipo ice u Tem jmou; ork, roydng 
; Probl inthis frlt aſa, til} bavg (eyed Jour ev 


by 
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. tertainement. Inthe meane tine not doubtmg, but 

many of our Countrymen, as well ſuch #s are bere reſt- 

- dent, as others apphing themſelves to the /urtherance 

of our many plantations abroad, Wilt courteouſly accept 
. this mint endeavour. Farewell, London. 1637, 
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£S l termes:of this Art,\jn 
DN | - French; and Latine, | 

5 . AFort, French, For Lrine, 
rx, yfortdirinm, | nwnitio, A Fortreſle, a Ep | Forr, 
or Caſtle, or Sconce, Fregch Fortreſſe, La . Caſtrom | 
muniticuncula, munitio Campeftris; thele names, a Fort | 
and Fortrcfſc 2nd many of rhexeſt following are 1 
may appeare) borrowed ef-the Eee | 


_— _ 
» ws - » 
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tobeunc eſtos I by aFortrſſe, 2 little Fort or field 


bk a ee Tin WE ge oy; The Ram- 


32 Yet ns Bo vis! | 2, ora 
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| da p > . Tm d fs Rt : 
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y _—_ IG DA Et. ELIE 


[nin vim fy Fees Han, ; Baultnent, 


F; 
wrt TE of t Sits Waxke, F. 6. Fre. Face, Sand du 
_— Lat. Fagies propwzmuculi. 


The Gorge ofthe FF te, Te Flanc: Lat df. 


Gorge ofthe arke, Or the ſpace botweene 
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| (3) | 
two flanckes». Nz Zu Fre. Gwe 44 \befliay, Lat. Cola 
propugnacnli, 

\TheGorgeline N.C. Fr, Lent oa Gorge, Lat. Hines 
Coli, 

The Head-line, C.G. Fr, ligne Cepitale Lat, Linea C4 
pitals. 

.\The.Shonlder's,' Fr, ſþaule:: Lat, Seapule. : 

The Diamond point of the Buliwarke, or the danked.. 
angle ofthe Bulwarke. G. Fr. Angle, fangue. Lat. An 
gulas propmznacyli, ſeu Anguize Sf enlime .. 

The ſecond Laoke oh i. Fr. ſecond flanc. Lat. 7Y 
Cortiase. M.t6] vio aT oveH | 

The faxing Excd. or longeſt Line of Jefoons 0zG, Ee. 

Ligne de defenſe fichente, Lat, Linea deſenſconss major.. 

he ſhorteſt line of defence ſcowring the fragt, {+ 6+ 


Fr, ligne defenſe flanguamt?. Lat; lnendefinſionis orry 
The inward flanking angle, F.f. N,:.Fr:iCA4ng -x7 4 
guant interienr., Lat. .Angulue defe EE 
Theoutward flanking — K. P,G.Fridngle few 
gant exterienr, on Angie derenailie. Late. v4 aA 
fenſions exterior. \ 
A Caſemate. Fr, Cazemate, Lat, Caſa 4rmata, * 
. TheParapetasnamely of the Rampire, Fauldbray 
and Coverat way. Er. Parapet, Lats Lovige.: * 
The walke onthe Rampire. Fr. Terre: pleim. Lat. Am 
| bulacruns valti.- A. 
The ſcarpe, inward oreutward.. af the Rampire, 
arapets and. ditch. Fr, Telud interieur ow.:exteriedr, 
t. Acclivitas interior wel exterior. 909-5449) 
Palizadoes. Fr. Palifades.. Lat. Sads  prepilates.. 
A Banke or Foote: pace, Fr. Banquet. ts om: 
#um, [cavellum, | 


11 The Faulebry hater ishbere naked, 


(4) 
with 33.15. Chomialics Beriales, F anſthroy. Lat, Spe: 


tium horizontale ,ſccinIw. 


he Brimaneo# tbe Dich;Pr. 2ifecre. LatuOurgo 


wvallte. 


The Dkck,the breadth whereof is here marked with 
d. e, Fr. le Foſſe. Lat, Foſſe. 
The Counterfrarpe. re Coineſivpe: Lat. Actlivie 
144 foſs tvrerivr,” 38-257 3070 
The Coverewaythe dreadrh whereofis here matked 
wh ef. Fr. GRIT aches raven, Lat. via Coo 
FP fy © +6 d 4331, 4d 'l 
: A Ravelin. Fr. ks, Lat. ad I 13 
"'AnHYfs-moont: Fr. D am: ferns; Lit. Cha ads 
AtrHorne-worke, Fr." Onvr4ge 4Cdrne. Lat. Opas 
009 nutAnh- \ HIKES | 
NTRMM} «Prompenbbes, .Lar. Seps Cafrorin,” 
* "Fr:Gblonr, Lat. Corbe3 te 4, | 
A Beach, Fr; Boeche. Lar. Ruinawulli,” 
A myne; Five. Lit, (AMiculus, 
"A Gamidrigidd, Fe COMPOHAR, Lite Cunicelas: toc 
vIProcue, 
Theſe ine farh other tearines-#s are uſed i in Ford 
ctiviywiilbeberer underſtood where we have Occa- 


hon of ſpeaievF thizin, , 1\ 


7 be meeſares ” fed in this enſuing T reatiſes. 


| Wo Ne wits of FotiBigr there 'are 
Arete pioS andrhdy 
of ſcverall fizes,, foine Talks. 2 Eos contajnih fixe 
feete; 'othi&ts 'verges or rods of 12. feere to a oe, 
which, mms generallyuſed in the titted Provinces. 
A oF Ekiens dry pr rods or poles of ſeyerall we 
the wolt x kiitvehs ferns and an hatfe, But of 
kf 


4 


(s) 


311 others] 0 apteft for this bufigeſſe) 
2 Rod oftenine foote,wh Sha ohen uied by Can? 
Architeds For apy number of thele rods are mdft eas 
fly reduced into feete, and feete intothefe rods, where- 
of thereis often occaſion - Alſotheſe rodsare moſt ca- 
fily reduced into paſes, or pices into rods, ſecing two 
wake a rods And-pacesare ſuch a meaſure, as every man 
doth naturally cafry about bim,at leaſt to a neere Icant- 
ling, for a man of middle ſtature walking a-travailing 
pace, moves his foot about one pace, or five footat each 
remoye, ataU man muſt goc ſomething. lower, and a 
little man ſomething faſter to doe the like, therefore we 
will here uſe ſuch rods of tenne feete, and if you make 
a chaine forthis purpoſe, it may conſiſt of five ſuch rods 
or 50. feete, which is three of our ſatnte! poles and 
balfe a foote over, and # you would. ufe ſuch-8 chaine 
for our ordinary Land meaſure, you-muſt take up halfe 


a foote, &c. Butthiswc leave, proceeding to the thing 
| 4 $f 79 90451 33H HET 127] carl; 31 
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eAxiomss obſtrved in fortiflcatinn, with tbe reoſone »f 


- 


them. | 
Oy Fort is made to; the intent tak ART mee: 
4 N-> be able. to defend, themlclygs and 
IG theplace, againkt agreater number; -..: 
FI 2+ 1hereforcthe place isqnyironed wi 
a Rampire or wa and a ditch, of cient Acight 
breadth and depth, ;to, unpeach the Waults of an-c- 


ws a P(024e 3 4, eo tied vVig ht £:32q.J 
D 3 3, And 


GJ. - 
' 3 Arid becauſe the Sas hed o Encloi _ are 

for the defence of rhethſtlves, eſpecially when 
ado isnexrcft} and ſo the deferice moſt neceflary 
theikhore he ſides of the ForthaveHankersor: aerticn 
are commonly called) flankes to-defend-them, -which 
fAankesarealſothemſelves flanked by the-Curtaines or 
fides, thefe flatkes inthe foregoing figure aro ropreſen- 
tedby, H: E.or F.N: orb. 0. &c, ' 

4: And forthe better defence-of each Gd6 or Cur- 
taine}it1s requilite that every fide of a Fort ſhould have 
ewo flankes, namely toward: cachend one, 'and if the 
fidebevery long, itmay have foure, fixe'or more; bat 
of their diſtance we ſhall ſpeake hereafter; as of the ſide 
B. C. the two flankes or gankers areL.0.and F,N 

5;- And thusthere will bee two flankes placed. neare 
togetherarevery angle or mecting oftwoſides, (or oft- 
nerif occafion require). the one ſcowrin "4. ſide to- 
wardstheright hand, the othertowardsthe left, either 
ofthem ſtanding perpendicular to the ſides which they: 
fAanke, the diſtance of which two flankes 1s called the 
Gorge or necke of the bulwarke, Twoſuch flankesarc 
repreſented by F.N.and H.E and the Gorge by N,F. 
6. And becauſe if the wall or Rampire ſhould be 

continued ſtreight orcireuter, 'betweene the ends of e- 
very of theſc un flanzes, thus placed on cither fide of 
che ben (as from F, to H. that wall could not be de» 
m theflankes, neither i isapt for the defence 
ofirſcife: thereforethetwo Fronts of each bulwarke, 
are drawne with foch inclination; that they might aptly 
be ſcoured, and defended: from their corre ys 
Bapkes, / Asthe Fronts F. G.and G.H 
-27iAndſceing the Cartaiges and Fronts of a Fort Are 
efecly defended, (both! with Ordinance and fall 
ſhot) 


to withſtand a battery, and th 


(C7) 
. ſhot) fromthe Flankes, andthat the aſſailants will foo» 

.neſt attempt to make.abreach by battery or otherwiſe- 

iffor about the flanked angle of the bulwarke -:there- 

. fore the greaterand more ſpacious, the flankes andthe 

Gorge betweene themare(with due confideration of 0- 
therthingsconſiderable) the better they are. — __ 

$8, And foraſmuchas the front of abulwarke needes 
the moredefence forthat it lyes fartheſt from theflanke 
defending. it, &c. thereforc it is ſoto be drawne thatit 
way be defended by ſhot fromas great a part of the 
. Curtaine as, conveniently may be, which part of the 
 Curraine iscalled the fecond flanke; thus.in'the forcgo- 
ing figure the ſecond flanke is repreſented by 0.4. . . 

' 9. Theoutward flanking angle muſt not be. too obtuſe 
namely it ſhould never exceede 150. degrees, but by 
howmuch lefſcit.is, ſo much the better; for bythis 
meanes, the fronts of the bulwarkes, are the. better 
flanked, the one by the other, &c. - --. ©: , 2 
_ . 10, And for theſe two cauſes chietely;the angle ofthe 
outward or diamond pointof a bulwarke ſhould not be 

taat 


Asthe angle, F.G,H. | 

11. Yetconſidering thatby bow.much the more acute 
that angle of the bulwarkeis, ſo much the weaker it is 
at the aſſaults ofan enemy 
by battery are often made apainft thateſpecially:therey 
fore that angle muſt neyer;be.tao acute, namely never 
Iefſe than 60. degreesand by how much nearer to 
right angle, the better itis. Zr 4d Barleduc and ſome 
others would have it alwayes aright angle, but bythe 
common: praciſein the'Notherlands, grounded upon 


ſufficient reaſons, it isoſten made lefle. _ _ 
12. Andfor thereaſon aforeſayd, the angular point 


greaterthengo degri | 


of the Gere whercong bulyarke sto be placed, Hoald 


18) 

nHotbe lefſe then a angle, bat by how much the 
mote obruſe, fo mh the be better i is As the angle 
'B,C,xXt. 

- x9; The inward Aaneking angle,end the angle of the 
ſhoalderof the bulwarke, encreafe and deercaſeroge. 
ther, the onealwayes exceedi Naw to o degrees; 
and rficrefore asthe inward fl avgle ould never 
be eſſe then 15. degrees, fotlic angle ofthe ſhoulder 


muſt hever be [cfſe then 105 degrees,and by how much 
pre ater,the better, forthe ſame reaſons, a3 are before al- 


d d. Theinwardflan leis FIN, The angle 
of the ſhoulder: '6PF.N, Vt ! 'B 
1 4, The fixed or | line of defence PREEEA 


Som the angle of the flanke to the outward angle of 
bulwarke ſhould not exceede 720. foote or 72. rodds 
that ſo itmay not be withqut musker ſhot, that beingan 
Enginethore portable, andready for defence theh grear 
es TIL cff:& noth but with ' more loſfe of 
nie, and otheriinco es. Yetif youwill defend 
the front with Capnoti, thenmay that lice he almoſt 
twiceſo oberg As2 linedrawneftom 0ro's, 

15. Andforasmith a5 in arcgular Fort the forceis 
tnall partsmore equalt; gre ann and that, it darh en- 
nn A ent $i Tra ain dl nd, then an' Irtegi 


pteco it cooveniently /advico ofl whetterrhen's Nh: 
"Itixcalled a repular Forr when. th fortified 
confilts of cquall (deve F : fur ini 

cfiyd, efpechtfy do 


116. By that whilchharh 
twelfth axiome, itr'ls a akag chara Fare of three 
is of id tmonent, neither is 3 Fort af 

foes of any , burin generalt the more fides 


» 
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'Z andanglesa Fort hath, the better it is. 


17. If thefixcd line of defence be 720 foote or 72 


i roods then may the Curtaine beabout 42 rodszthe front 


of the bulwarke may be about 28 rods; and the angle 


4 forming the flanke about 4o degrees, and the flanke to 


the Gorge as6. to 7. But if the figure you would for- 
tifie be leſſe, you may diminiſh the gorges, flankes, and 


'Z | fronts, proportionally retaining the angles ſutable to 
2 theſe Axiomes, and hereafter more particularly ex- 


preſſed. And in fortifying any place, regular or irregu- 
lar, youare to obſerve(ſoneere as may be) theſe Axi- 
omes, and the reaſons of them together with the Pro. 


\ blemesandexamples, hence deduced, and hereafter (ct 


- downe. The angle forming theAlanke is F.C. N, 


— —_ 


CHAP. III, 


PROBLEM Et, Is 


ma O findethe quantity of the angle, atthe 
£4 Centcr or perimeter of any regular poli- 
$9 gon. and the number of inhabitants 
| whereofa ſort is capable as in this figure, 
* following let B C.bethe ſide of an Equi- 


| laterall pentagon 


Thereisrequiredthe angle atthe Center B, A. C. and 


: theanglear the perimeter, B. C E. Divide thecircum- 


ference ofa circle, 360. degrees, bythe number of the 
fides of the poligonon, 5. the quotientis the angle at 
the Center, ®. 4.C. 72. degrecs.. which ſubſtrated 
from 180, degrees, there remaines the angle at the 

C perime- 


rimeter, B. C. E. 108. degrees. 

The reaſon of the firſt part of this operation is 
manifeſt, and touching the ſecond, ſeeing the th: ce an- 
ples of thetriangle, A. B. C. are equall to 180, degrees 
therefore from 180. degrees ſubſtracting the angle 
B.A.C.there remainesthe ſum of the argles 4.8. C,and 
A.C.B. which two being ſeverally the balf ofthe angles 
at B.and C, are together eq all rothe angle &.6.E, 


PROBLEM I, 2. 


The ©nantity of one ef the ſides given: to fi dethe ſemi- 


diameter of the circumſcribed Circle,and the perpendicu- 
ter to that ſide and ſo thearea.or quantity of ground in 
that figure, 


A*® inthe foregoing figure, let the ſide of a pentago- 
nall Fort B. C. be aftcrthe 1:aliay manner $800. 
foote, thenisthe halfe thereof B. D. 400, foote, and 
the angleatthe center, 3B, A. C. 72. degrees, the halfe 
whereof 1s B. A. D. 36. degrees. and the complement 
thereof D.B. A. 54. degrees, therefore by the firſt 
caſe of plaine ttiangles, 


(12) 


As Ra1 is in proportion 


to halfe the (ide given BD, 400, foote 2» 6020600, 
ſo tang halfe the angle at the perimeter ft ABC 5406: 10 I 387 390, 
eo the perpendiculer AO 550, 55, 2» 7 497990, 
Andby the ſecond caſe of plaine triangles, 

As ſine halfe the angle at the center i. BAD 36-06 , 230781 }. 
ro halfe the fide given B D 400. foote 2, 60 20606. 
Sois Radu 

tothe ſemidiamcter of the Poligon A B, 680. 52--2, 8328413 


This ismore properly the ſemidiameter of the cir- 
cumſcribed circle which for brevity ſake we call here 
and hereafter the ſemidiameter of the poligonon. 


* This perpendiculer " AD. 550.55. 2: 7407990, 
multiplyed by halfe rhe baſe BD. 400. .2, 6020600, 
produceth the area of the triangle ABC. 220221. 5,3 423590, 
which multiplyed by the number of fides » 5%. 0,6989700, 
produceth the area of the poligonon *110ttog.f. 6, 0416260, 


' Note. The operations here or hereafter uſed by lo. 
earithmes whether inthe reſolutionof triangles or in 
multiplication, diviſion, extraQtion of rootes or the 
rule of proportionT have ſufficiently handled inmy firſt 
booke of plaine triangles which therefore it were ſu. 
perfluous here to repeate, the fraRti»ns here and 
hereafter uſed are decimals namely tenth or hundreth 
parts - ſothar if there be one figure behind the pricke 


. it ſignifies tenths-as 351. 2 15 35175. ſo550.55. is 


550 75» 


(13) 
PrROB LEME. 3s 
To finde whit number of inhabitants a Fort capable of 


T isto bennderſtood that wichin the poligon figure 

caſt up aswe bave ſhewed inthe laſt Probleme, there 
is theRampire, the ftreets, the Market place, and the 
reſidue for the inhabitants; now the Rampare, ſtreets && 
Market place may be the halfe orthird part of thearea 
of the poligon figure, fometimes more ſometimes lefſe, 
and that being ſubſtraced the reſidue (as | ſay) isfor the 


inhabiranes. We will take for example the ſeven fided 


Fortexpreſled hereafter inthe 1 1. Chapter. . 


I devidethecircumference ofa Circle, 360.-deg. 
by the number of fides which is 7 

the quotient is theangleatthe Center: BAC.51,255, 
which ſybſtzaed from 180. dep. 
remainc the angle atthe perimeter BCE. 128. 343. 
And ſuppokang the ſide of the poligon namely the cur- 
taine with the two Gorge-lines to be. 702. 4 


Then will the perpendiculer be found by the laſt 


Probleme to beabout 729.foote, ſothart thearea of the 
triangle B. A. C. will be256025. ſquare fcete and ſee» 
ang the figure hath 7. ſides therefore the area of the 

ole poligon figure is 1792175.ſquare teete, Nowwe 
ſuppoſe the Rampireto be there 70 foote broade, and 


the ſtreete or way next within the Rampire 40. foote, 


both are-110, foote which ſubſtrated from the fore- 
ſayd perpendicular 729. there remaines a perpendicu- 


tar, 619, then foraſmuch aslike poligon figures arein 


double the proportion of their proportionall ſides, 
therefore 


A 


(13) 


therefore ef 
As the fquare of the perpendiculer 729 3 - Lei 
To the ſquare ofthe perpendiculer 61 g 3 L —_ _ 4 
Sois the firſt area 1792175. «6, 2533800. 
rothe ſecond area 1292130. +6, 1113062» 


Orif you rather deſireto work by trianglesthen ſup- 
poſing the perpendicular to be A. D. 619. -you muſt 


finde halfethe fide z. D. ſaying 
AS Radixe IS Ih proportion 


tos the perpendicular AD. 619. 2,7916906. 
fotar-haltthean.ath'cen.t BAD.25-42.5 9,5828270. 
to halfe the fide, BD.298.21. 2,4 745176: 


which mult. by the perp. A4D.619. +2,7916906. 
produceth the area of B AC.184590+5,2662082, 
W hich againe multiplyed byhe ſides 7.0,84 50980. 
produceththe 24arca 1292130» .6,1113062, 


And ſo much is this heptagon within the Rampire, 
and the ſtreete going round withinthe Rampire. 


Next forthe Market place, the fide thereof: being 
I 70s foote. | | 
As halfe the {ide of the Fort, 351. 2. $7,454445$5- 
to halfthe fide of the Market pla. 85, . .1,929418g. 
ſa is the perpend. of the Fort 7:9. . .2,8627276. 


to the perp. of the Market place 176.44. 42,2465 920, 
which multip. by halfe the fide 85. . 1,9294129. 
and that againe by all the fides - 7." . .0,8450980, 

prod.the areaofthe Marketpla. 104982.5,0211089, 


(14) 
and ſeeing the one perpendiculer is 619. foote. 


and the other of the Market place | 176. 44. 
the difference of theſe two is 442 5 6 


- Being rhe diſtance from the Market place, to the 
ſtrecte next under the Rampire, 


which multiplycd by the breadth » 30. foote. 
produ. thearea of one of thole ſtreets . 13276. 80. 


which multipl-by the number of fides 7. ; 
produceth the area ofall thoſe ſtreets . 92937. { 
Laſtly for the middle ftreete that goeth round about k 
betwcene the Rampireand the Marketplace. 4 
Letusſuppoſeinthis example the perpendiculer di- 
ſtance of that ſtreete from the center of the Market : 
place tobe 42 rods, (I meane from the center of the $ 
Forttothe middle line of that ſireete) then for aſea- «. } 


venth part of the middle perimeter or compaſſe of that 
ſtreete I lay. 


Asthe firſt perpendiculer 729.foote.. .7,1372725. 
rothis perpendiculer, 420.foote.. .2,613249 3o 
ſo the firſt (ide, 702, 4+<2,8465845. 
tothis ſecond ſide 424+ 67.402,6071063. 
which multiplyed by 7. 0,8450980, 
prod.the compa. of that ſtreet 2832. 7. 3,4522043. 1 
which mul. by the breadth Zo. 1,4771213. ; 

1 


prod.thearca ofthat ſtrcet, 84982. 49293256, 
and the areaofthe other 7. ſtr. 92937. 2 
and thearca ofthe market place, 104982. I 
The ſumme of theſe three 2 82901. ſquare feete. x 
ſubſtr. from the before found 1292130. 


there remaines 1009329, ſquare feete. 
Thus 


(15) 

Thusthenthe heptagonto be fortified containes as 
before wee found 1792175» ſquare feete, but within 
the Rampire and the ſtreete or way next within the 
Rampire it containes but 1292130 ſquare feete whereof 
the ſtreetes and market place,amountto 282901.ſquare 
frete which deducted there remaines fer the houſes and 
ether accommodations of the inhabitants, 1009229, 
ſquare feete that is 10092 rods and 29 feete ſquare. 
Now we may aſigne for every houſe 1 o ſquare rodsor 
1000. ſquare feete, or ſomething more or lefle asthe 
preſent occaſion ſhall require; and ſo this place is capa- 
pable of 1cog houſhoulds for deviding 1009229 feete 
by 1000, or 10092 rods- by 10, the quotient in either 
is 1009. beſides the fration which here we regard 


not, 


th. 


CHAP, IIII. 


_— 


To finde the quantity of the angles in all parts of a Fort 
of any numbir of ſides propoſed. 


Iyp- Y the ſixteenth Axiome, a Fort isto conſiſt 
g=<x#7| of at leaſt foure ſides, and by the cleventh 
- P I»)| Axiome, the flanked angle of a bulwarke 
——— oughtto be at the leaſt 60. degrees, there- 
fore ina regular Fortof foure ſides, the flanked angle 
of each bulwarke ought to be 60. degrees, and conſe. 
—_— the outward flanking angle muſt-needes be 150 
egrees. 

ASin this figure let B. C. be one fide of a ſquare for- 
tined with foure bulwarkes, one of which let bee 
N,F.6Gs 


.F.6.H.T. And ſcei 
rICs ts 60. "a. Jug therefore the haife thereof 


(16) | 
the flanked angle of this Bul- 


- -_ 
—_—— $a 


l 'P.: | 
F. G.C. is 30. degrees, and 7. G.C. {bcing equall to 
D. C. 4. namely halfethe angle of the tetragon) is4 5. 
degrees, therefore $.G. F. is 15. degrees, and the com- 
plement thereof S. F.G. 75. degrees, wheretois equall 
the angle 7. M. 6. which is the halte of K. 44. G. there- 
fore the outward flanking angle, K. AM. G. 15 150. de- 
grees, which was to be proved. | 

- And thusin a quadrangular Fort, the flanked angle is' 
60, degrees, and the outward flanking angle 15 o. de- 
grees; what theſe angles will be in other Forts confi- 
—_ of more ſides we may finde by helpe of theſe 
thus. 

SubſtraQ the angle of the ſquare namely 90. degrees 
trom the gc of the poligonon propoſed, halte the 
remainer adde tothe flanked angle of the ſquare that is 
to 60. degrees, and ſo you have the flanked angle ofthe 
poligon propoſed; Alſoſubſtrad the foreſayd halfere. 
mainer from the flanking angle of the ſquare, namely 
from 150. degrees,and that which remaines is the flan- 


king angle of the poligonon propoſed. 


> 


I, Ex4am- 


o , 
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(19). 


I, Example of 4 Pent420n. 


The angle atthe perimeter is 180.d. 
from which ſubſtr. theangle ofthe ſquare, 90. 
there remaines 18, 
the halfe whereof 9. 
added tothe flanked angle of the ſquare 60.d, 
gives the flanked angle ot the pentagon 69s 
And from the flanking aovgle of the ſquare, 150.4. 
ſubſtrating the aforeſayd — * 


remaines the flanking angle of the pentagon, ® 14.1. 
2. Example of a Hexagon, 


From theangle of the hexagon being, Fl. . 130. de 


ſubftraR the angle of the ſquare, 99s 
and there remaines - 30s 
the halfe whereof IS. 
added tothe flanked angle of the ſquare, 60. 
makes the flanked angle of an hexagon, 75. 
and irom the flanking angle of the ſquare 150. 
ſubſtraRing the foreſayd, I Fo 


remaines the flacking angle of an hexagon, 135. 


And thus procceding inthe uſe we ſþall finde that 
the flanked angle will not be 90. degrees, till we come 
to a Fort of twelve ſides. 


Now the flanked angle of a bulwarke being given we 
may thereby come to the knowledge of all the other 
angles requiſite to be MT”: 

AS 


(i8) 
Asin this figure let BC bethe fide ofa Pentagon, whoſe i 
angle at the Center is (by the 1. ch. B ACc72.d.og. | 
the half whereof 1s W918: CAD, 36. co. Bf 
the complement thereof, - DE A.54%> 00. 
now admit the atgle of the bulwark,- FG H. 69; 00, » 
the halfe thereof FGC. 34. 
ſubtracted from 5 GC being equallto DC A. 54+ 
remaines the ittward flanking angle SG F. 19. 
Equallto F P Nthe compl. of either $&F6, 70. 
ſubſtrated from two right apgles, 180. 
leaves theangle of the ſhoulder NF G.tog.. 
AgaineThe ſame angle S.F & or IMG. 70. 
doubled,pgives the outward flan. aig, XK M G. 141, 
Laſtly from two right angles, . 180, 
ſubſtr. half the angle of the poligon, B © 4. 54. 
remainestheahgle, | D CG.126. 


j » 2 mc | 


But if you would have the flanked angle of the Bulworke ſo toen- 
creaſe, that for an Octagon ir might be a right angle, then makethe | 
flanked angle, two third parts of theangle of the poligon propofed, | 
as is done in the Table tollowing, but for any poligon of, above | 
eight ſides, {ct rhe flanked angle be a right angle. ep 


| | 1 


— 


—— 


A Table of the dimenſions of the angles obſerved in For: 
tifying any Regular Pages from the Terragon | 
rothe Octagon, ſo increafing that the fl-nkedangle | 
of the Octagon is a right angle. 


FT ET TT, a5 
| Poligons the number of their ſides | 4 | 5. | 64 $5 $52 


, — ” | qu— - nd PR ZE TG- "> 1s 


| TH R213 THR deg. deg. deg deg. deg. 
| T Angle at the Center —— BAC. gol 72'60| 5i3l45 


hulfe the angle at the Center A G.\ 45 36 391,255|22 


| he ang/e of the Polizen . -BCE. | 50.108 129(1285| 135 


; rl the flanked, angle — F GH. |:60 72 80 854 90. 
© | halfethe angle of the Poligon —B CA, 45| 54 60 645674 
| = ; | Galfe the flenkedangle — ——F GC. 30| 36, 49[ 42:5 45 


' "| the inward flanking ayole SGF.| 15 18; 20| 218|225 
d, ek re DE F9 os | 90.| go ©0 | 
, | the angleofthe ſhoulder —— NEG. [105/108 110 [11151124 
the angle oppoſite to the head-line GF C.| 55| 58 | 6011615 62+- 
© | the angle oppoſite to the front —F C G.| 95) 86| 801.75 7/725. 
© Jrhecompl.of SGF. namely —SFG.| 75) 72| 70 687 |673 
—- | the ontward flankinzanele——K MG, 1150144 '140 1377] 735 
the angle forming the flanke——F CN. ”" 40 49 40 149 


j 
[lie 7 URINE © 20h 1 * IRE 


_——_—_— 


OC C——' 


c_ 


2 ems. - _— —  __ 


_ —_—— 


—_— 


—_. 


—_— 


S$ 


—_ 


Poligons the number of their ſides 


pn I — 
& 
_ es... 
— 


Angle at the Center ——>——B AC, 
| Anzle of the Poligon — B CE. 
balfe the angle of the prligon BCA. 
whereants adde 


I 
v 


— 
= . 


halfe the flanked anzle — —— EGC. 


which added to aricht angle ——— 
Aweleof the ſhoulder =——— N FG. 


Angle oppoſite to the from -—— F CG; 
the ontwardflanking angle —— M G. 


—_ "I 


ms... k—_ a4 — Es ———_—  —————. 


— - > EE — = ha oa of ani Bas 


þ 


The flanked angle —= — — FE GH. | 
Inward flanking angle FP N,or $ GF. 


| Amgle oppoſite to the head. line GF C. 
the complement of SG F.namelySPG. | 


the angle forming the flaphe FCN. 


— 
bl. A. 4. 4 _— — 


| —— 


deg. deg. deg, wh 


72| '6p 51. 
8 (120128) 
60: 64y 


= 
4 «> 4# 1 


'B 


| — 


—— 


| ATablcofthe dimenſions of the angles obſeryed in fortifying 
-any regular Poligon from the Square, to a figure of 


x2. {ides, fo increaſing that the flanked angle 
thereof is a right angle. 


| 


109212 11g: 
159262 16477 
. [ . k 4 , 


——_ ——— 


75 [358 
34337 $39 
I9 532 524 
[90 90 [g90- 


Lk 
Mi 


35 


7 45. 
[135 
672 
I5 


{ 
' 666 


67 365 37.63 


40 


cg. 


4 
140/144 


70, 
62 
135 1397027 91251123 I21--| 120 
WIL 40. 49 40 | "40 


\ 


” C—— 


4 | 


9 


68 | 664. 
5] 613 604: 


EY PT 


_——O__ 


10 | I 


deg. 


(i9) 
And thus for ary flanked angle pwppoſed wee 

may finde the quantitics of every of the other an- 
 gles. TE Col 
Bur for any poligon propoſed wee may more com- 
pendiouſly ſer downethe anglesof the bulwarkes and 
all the other angles after the forme of this example 
following, remembring that if the poligon have more 
than 12. ſides, you make the angle of the bulwarke 
a rghr angle. - 


 Tohalfthe angle of the poligon *'B'C 4. 544 06+ 
addeatwayes | x5. oe 
the ſumme isthe flancked angle 'F GH. 69. 00. 
the halfe whereof F GC. 34. 30- 
ſubftr. from halfthe angle of the polig. B C 4. 54. 00. 
Icaves the inward flanking angle, '8$GF, 19.30. 
whoſe complement is SFG. 70.30. 
which ſubſtraced'trom two right angles, 180.00. 
leavesthe angle of the ſhoulder G F N.109. 30. 
and the ſame complement SFG or 1MG. 70.30. 
doubled is che outward flanking angle. K 44 G.14 1. 00. 


The angle forming the flanke, namely the angle 
F.C. N. may be _ about 4.0 degrees. And ac- 


cording to this rule is thetable following made. 


D*2 
a- 


(22) 
CHAP. . '# | 


0fthe quantitie of the Curtaines, F lankes, Fronts,Gorges, 
and other fides and lints in regular Forts of any number 


of ſides propeſea. 


AT is not of neceſſity that the angles in 
SE "£2; Forts ſhould be exatly ſuch as are found 
=] << and ſet downe by the foregoing Rule, but 

S*Se4 they may be ſomething more or leſle, as the 
place or other occaſions ſhall require : But firſt ſup- 
poſing them to be ſuch, we will ſhew how to deter= 
mine the quantity of the ſides and lines of a Fort 


accordingly both by examples and tables for that 
purpoſe. | 


Pxozt uM. |. 


The length of the Curtaine, and of the Pront of the Bul- 


warke given, 10 finds what the other ſides and lines 
ſhould be. 


A® in this regularPentagonall Fort,and ſo in others, 
to the intent the line of defence may be about 73, 
rods the Curtaine may be about 4 2. rods and the Front. 
about 28. as is before noted inthe 17. Axiome. And 
-that the propor.ion ofthe Aanke tothe Gorge may bee 
about 6. to 7. let the angle forming the flanke bee 
42. degrees. 

Thus then the Curtaine is O N. 420, foote, 
the Front of the Bulwarke F G. 280, foote. 


And. 


(23) | 
And the angle forming the Flanks ZF CV. 40. deg. 
, Andletthe Flanked angle be FG He 69. dege 


©S & + - 
. 


-<<SaSnSaenouanucccccoacacocsco lf. : 


Then will the other angles be fonnd by the firſt ruleof 
the forcgoing chapter to be ſuch as are expreſſed in che 
former of the two tables: burthe fides we finde thus. 


Inthe right angled triangle SGF, by 3. caſe of plaine 
triangles 1 ſay. * | 
As Radius is in proportion 


tothe front of the Bulwarke F G 280 feete 2,44715, 
ſo linethe inward flanking angle-- s.SGF.19.deg. 36. 9.52350, 


'to the line — - w— SF, 93. 47. 1, 97064. 


Agarine by the ſame, ; 


As Radivs is in proportion | 4 
to the fronc ofthe bulvarke ———-— F G. 280, fecte, 2, 44715. 


ſo fine compl, the inward flu.king angle— 5.6-S G F.r1g.deg.30.9,9743 5+ 
to the line how SG. 263. 944 2,42150. *. 
Whereto addivg halte the Curtaine — $ 1. 210. : 


D 3 the 


(24) 
the fumme is the line — ———— 1G. 47 3+ $4» 
which coubled is the fide of the out- 
ward polizondn, 6r Che diſtance of 
diamond poznts of the buiyyarkes— KG, 947. 88, d.4 


 imlAG. by the ſecond eaſe of plain triangles, 


As fine halfe the 2nple at the Center ——— —-F. 140: 36.d.06. ,23078, 
ro hal ethe ſide of the outward pentzgen mp — UG. 473-94: he 


1 


So is Radius impropertion -- 
t9 the X@1idiamerer of rhe ourward pentagon = — AG.806,31, hobro 


 Imthe ſame by the firſt caſe of plaine tr inn2les, 


As fine 97+) of cb at che Ceater s$.7 4G. 36.4d.06., 23078, 


ro the ſide of yhe ou:ward pentagen ——— 7G. 473: 94» © 67572, 
: ſo unc compl. halfe the angle atthe Center —1,c. / AC, 36, 00, 9,90736, 


- to the perxptndicular of the outward 
--pentagon LF1OFA ——A 1.65.32, 2,81446. 


T of 
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In FCG. by the eighth caſe of plaine trjapgles: 


Miefeine of the at's — if #1 8W1ReL OT" Fe G. 'Bs d.*c6, z 00106, 
4 1n proportion torhe Frent ff ————F G. 280, 2,44715, 
rr bo halfe the flanked angle —— Pom FG 34.36, 927.1313, 


to the line - LANA 'F C. 158, 98, 23 WIS. 


\rw rhe ſame tridnthe F CG by the JamCuaſe, 


As the {ine of the angle == ——— x. FCG, 86,d. 06, I, ohr0k, 
15 iN propore, to the tron — — — F 6. 250, w—_o— 2.4471 "X 
ſo is the line of the angle ————== = $,-6-F C,-5,9, 39. 99935326 
-tothe heal line —— LLC. 84.- 
yehich ſubſtraQted from the ſemidiam, — 4G, 806, *« 
there remaines the ſcmidiameccr | 

of the inwardpentagon———ut dC. 564. 47, 


InthttriangltE C N. by the thirdeaſe, 


''As Radius isin proportion 
"to theline before found — SC, 1 


ſo ine the angk forming the fanke———s. FN, 
tothe flanke ———— 


TX 
w_ 
Kot 
+ 


a Mah a1 
7 Re T Y 
ls: frond Y # 4 


can 2, 25253, 


58, 98. —1 20134. 
40+ 00, — — 9» 80807. 


IFN, 1903. 19, 2,00g41, 
| whcreto 


-_ 


(25) 
whereto adding the line firfl found — -—_—_F, 93, 47, 
we have the diſtance of the pentagons -© Nor -— 1D, 195. G6, 
which ſubftraRed from the perpendicular — 41: 6;2. 32. - 
there remaines the perpendicular of the 
inward pentagon o—_— 


Inthe triangle FNC by the jhird caſe, - 


—_— — — A DT. 456. 66, 


As Radiss is in ptoportion | 1948 | 
to the line befoxe found— m—_——— 1.9. 
ſo ne compl, the angle forming the flantes.-. 1.c, FCN.40.d.oo 9 88425, + 
to the Gorge line —— - NC.121,78, 2, 08559. 
wage v5 i halfe the Curtaing noerocens DN. 210, POE PT OPY 
we have the line ———— — ___ Dc, 

which doubled is the fide of theinward, 


pentagon —_— | B C. 667, 56, 


in thetriangle F PN. bythe firſt caſe, 
As fine the mward flanking angle— 1.FPN, 19.d, 36.—, 47650, 
is in proportion to the flanke — FN. 102,19, ——-2,00941, 
ſo fine compl. the inyard flank. angle 5.6. FP N, 970.36, —9,97435- 
to the line ———_— —— \:},;,. , 6, 
which ſubſtra&t from the Curtaine- wi OI. 420 
Iclmaines the ſecond fBanker — — 0 P. I 3 T, 4k, 


In the triangle RO G. bythefifth caſe, 


To the linc before found mmmm———_—_ 6. 24 
Adding the Curtaine — ON. 420, 
- IVC havg the ling =nnnn———— — KG, 68; 04, 


Firſt, © 


As the line R O or = — T D. 195, 66. 7,768 50. 
is to that line———— - — RC. 683. g4. 2, $3502, 
ſo is Radius in proportion gong 

to the tang,of the angk - = —t,R0.G. 74-62, 10,5435 2 


Secondly, 
| > 
As the fine of that anvle — =— 7, RO G.74.0. 62 =, 01709, 
15 17 Proportioneto the line ——_—_—_— Rc, 6;, 94. ---- 2,8; 502, 
lo is. Radius in proportion 
to the-TongeſNine gt defence momm—_—_— 0 G, 7 11,4, 2, 85217. 


Tp 


(26) 
1n like ſort we might finde the drtances D M.PM &c 


Toiching the frations-in this and all other examples 
they are as we have before ſayd decimall ſo as the number 
before the pricke ſignifies ſo many integers, the figare be- 
hind the pricke, ſo many tenths w/ 4 unite 45 711. 4. bft 
before ſignifies 711.7 ſeete, ſ0 71 I. 41. ſignifies 711 
and the like is to be underſtood of all others. 


2s Example, 


In the ſame pentagonall figure, let theſe parts be as before, 
namely the Curraine —-+ - -——- ON, 420, foote, 
the front of the bulwarke « — —  G 0, 
the angle forming the flanke _ _—_ F CN,yqod, 
and let the flanked angle of the bulwarke be = #G H'72d. v 


Then will the other angles be found by the ſecond rule of 
the foregoing chapter to be ſuch as are there expreſſed in the 
latter of the twotables, andthe ſides we finde as before, in 
the triangle SGF. | | | 


As Radius is in proportion 
to the front of the buliwarke 


m_ 8, foote. 2, 447 15. 
ſo fine the 'inward Hanking ang. — =—5s.8$G F, 184.60: 9,48998. 


totheline — 


jt __—_—_—_—— | mans 5" $52, 1,93713- 


Inthe ſame triangle S GF. 


A\s Radins is in proportion 
ro the front of the bulwarke -= 
So line compl, the;inward flanking angle— 


to the line - _ SG 266,2g9— 2, 42536. 
whereunto addding halfe rhe Curtaincamny— S 1, 210, _ lh 
the ſumme is the line m==—= — 16,476. 29 
whichdoubled is the diſtance of the angular 

Points of the bulwarketnornes ee ——cccns nec K G. 952.59. 


4 


— _— F G, 280, 2, 44715. 
$.C.SGF,18— 00. 9, 97821. 


In 


(29) 
4. be 


In the trienglel AG. © 


” 


As fine halfe the angfe at the center .—8.1 4 G:'36. d. 06,——,23098, 
to halfe the ſide of the outward pentagon —— : G. 47 6 _ 2:57787; 


So is igdius in proportion to the 
Semidiamet. rt ourwdrd RE! 4 e. 8 fo. 3Z Le —_ - 2;90T6x, 


In the ſame rriangles 


As ne halfe the angle xr the eater — m5, 1 4 G. 36. d 06, NITY 


to & the (ide of the outward pentagolt = r7 476. x9; 2,67787. 
ſo fi1e compl, halfeth&anglearthecener—s, c.-7 & G. 36, 06. 9:92796. 


to the m7 7 1 ER ® | - £1, 655. $6. 2 82661, 
In the trig F C G. ? 


Authe fine of tht ge — +FC&:86.4. 0. j00306, 
is in proportion tothe Front —— FG. 180, — 2,44715, 
C6 fine halfe the flanked angle —— = —— & GC, 36.06. 9,769. 


tO the Line ——omnns nan —_— =F C, 164 98. 2,21743- 


E In 


(48) 


1n the ſametrianzle FCG. 


As the fine of the angle — — ,F CG,86.d.06. ,coi06, 
is in proportion to the front ——— —————— F G. 280, — 2,44715, 


ſo is the fine of the angle——o—_—_— FC... go, 4 
rothe head-line—————— CG. 238.03. 2,3766;. ' L 


W hich ſybſtrafted from the ſcemidian, ——— —4G, 8103 r, 


mm — 
thereretnaines the ſemidiametrer- - NINE 
of the inner pentagon mms C. $72. 28, 


Intbe triangle F CN. | 


As Radhyriy in proportion | 
tothe ling beſte found mmm o——_—— , 16, g, 1”, 
ſo fine the angle forming the flanke —$, FCN. 40.d.06, 9,808 o7, 


tO the flanke —— — —_ \, 10, 0, 5, 
wheceto adding the [ine firſt found ——=————= $,F,86, 52, 

we have the diſtance of the pentag.S$ N or— m——D. 192. 57. 

which ſubſtraRed from the perpendicular AI, 655. 56. 


leaves the perpend, of thE njgril yramgani-wiws D. 462, 99. 


. In3he triavgle FN Ct) 


"5 
As R2diut is in ppoportion MY 11E 
to.the line before faund , ——y_— FG, 164, 98, 2,21743. 
ſo Eng thmp. thz angle formin2 the flankt—-3.6C, F C N. 40.d.06. 9,884:25, 
whereunto adding halfe the EUrtaine —— — DN, 210, ; 

is the ligne _ can—_—D 0, 336. ;8. 


! 


whicbdoubled is.the Geo of the inward, +... | 
gy 2 = qr, nn ann }, C, 692, 76. 


In the triangle FPN. 


As fine the inward flanking angle 44) 88 s. F PN. 18.9. 06. ©, 51062, 
is i proport.ontathe flanke — — <— FN, 106, 05, 2,02550, 


no a to — ——_—___—— N, 6,39, 2,5 373 
which lubſtraKed from the curtaine | ON, = 9. 2,5 


remaues the ſecond flanke _ | —c (0, P, 9 3. 61, A 


in, 


ſj0, 


toda 


(29) 
Inthe triangle ROG, 
Tothe [inc before found — — s6; 266-294 wi 
adding the cuptaine =— —_ =— ON-t50. 


# 


we have the lind——_ _— G66, 26 3 


then 


"- 


As theline R Of ———— codec mnn—_ } 7), 19.5%, 7254. 


is tO that line ——_—_— - » RG. 686./29. 2, 83651, 


lo is Radius in proportion 
ro the tanyent of the angle wat. K O GC. 74.d.20 « 10, 5FI93, 
5 


Second! Y. 


As the ſine of that angle _—_ $. RO'G. 74. d. 306. g,01646, 


1813 proportion to the line a= —_—__— RG. 686, 29, 2433651, 

ſo is Radimin proportion: 

to-the lengeſt linc of defence —— 0G,7 8, 2435297 
3» Example. werp bs. 


In this Tetragonall or Dnadrangulay Fort following 

Let the length of the Cartaine be ON. 43-1. 07 420.f, 
the front of the balworke be ' PF G.28.r. or 280. f. 
the angleforming theflenke *' * F CN. 40. d.o0. 
the flanked angle of the bulworks FGH. 60.d. 00. 


Thenwill the other angles be found by either of che. 
rules Chapter 4. tobeſuchas-are ex in. exherof 
the two tables there: and for finding the ſides we pro- 
ceed as before thus. 


— __ Is thetriamsle SGP. 
As: R-dius is int proportion - 


to the front of the bulworke — CS G.: 80.foore, 2.44715. 
ſo fine the inward fanking argle —_—GF.,;.d.o6 9.4 | Jain 


to the line wm——ER qpemronananany DHS , ere EO——_—— CE Rn” SF.7 2, 47 o —_— 5.8601 Fo 


E 2 I 


= 


-_ — —_—_ 
= — — — wu — w— - — 


4 A. 


. In the ſame triangle SGF.. 


As Radius i$ in proportion 
to the front of x 6 bulwarke —- F G.280. foote, 2, 447 15-: 
fo fine comp. the inyard flanking angle — 8.c. 8 G F. 15, 00. 9, 98494. 
ro the line - —SG. 270.45. 2, 43309: 

whereunto adding halfe the Curtaine ———$ 7 310. 
the ſumme is the line IG, 7 45. 
which doubled is the Gde of the ourrard. | 


In ils winds I A G. 


As fine halfe the angle at the center 3.1 4G. 45.9. 06. 0.15051, 
to halfe the fide of t ouryrard tetragon- IG. 430, 45. 2,68165, 
So is Re1farx in proportion to the |: 2: : 

ſcmidiacier, of the outward tacragon—r—4 G. 67 9.46, 2, 83216:, 


In the ſame triangle. 


As fine halfe the angle at the center ————-, 24 G. 45. 06, ©, 15051. 
eo halfe the fide of the ouryard tetragon TI G,1480. 45, 2, 68165, 
ſo fine compl. balfe the angle at the center ——5,c, 1.4 G. 45, 00.9,84949. 


to the greater perpendicyler m=—=mn——_—_— 4 ], 40,45. 2,615. 


Tn. 


(31) 
In the trianzle FCG. 


As thefine of the an2le —i— s. FCG. 95.09.06. 0, 0o1Cs, 
13 in proportion ta the front —— - m— FG, 230, -— 2,447 15. 
ſo fine halfe the flanked angle——————— ;,FG C.39.0.96. 9. 698g7. 


to the Line — F.. 140. 53. 2,14778, 


Inthe ſame triangle F CG. 


Asthe fine of the angle —, Cc c,9;,o6.o0,66. 
is in proportion tothe front — _ F G. 280, ——= 2, 44715, 
ſo is the ſine of the angle — $,.G Fc,55.d.06. 9-91336,' 


to the head line—— _ —— C G.230.23. 2, 36217, 
which taken frgm tbe greater ſemidiameter ——» 4 G, 670. 46. 


remaines the leſſer ſemidiameter — 4 C. 449. 23+ 


Inthetrianzle FCN. 


As. Radias is in praportion 
ro the line before found ——— — F (.140.d. 53'. 2, 14978; ' 
fo fine the angle forming the flanke s. F CN. 40.d. 00, 9,80804, 
tothe flanke ———— —— _ F N. 90. 33+ 195585. 
whereunto adding the line ficſt found —— SF, 72.47. 

we have the diſtance of the ewo tetrag, — XG and B C. 162.80, 

which ſubſtraRed from the perpend. —— AT, 480.45. 

there remaines the perpendiculer of | 

the inward tetragon _ — —A D. 317+65: - 


In the trianele FNC. . 


As Radius is in proportion . 
to the line before found. = FC. 140. 53« 2314778. 
ſo fine compl. the angle forming the flanke—+,c. F C N, 40.6. 06. 9,88425. 


to the Gorge Ine ——— N C. 107, 66, 2,03203, - 
whereuntoadding halfe the curtaine — -— DN. 210, 


we have the line- n__) C17. 6. 
w hich doubled is the fide of the inward 
texragon= - —— 


E 3 


(33) 
Inthetriauele F PN. 


As fine the inward flanking angle »F PN, 15.4. 06, 0;58500, 
is in proportion tothe flanke — — - F N.g90. 33 195585. 
lo fine compl. the inveard flanking angle— 8c. FP N. 15. 00. 9,98494. 


ro theline OIL am 0 PN. 337« 13. 2,52779e 
which ſubRtraRed from the curtaine— ON. 420. 
rem3ines the (ſecond flanke —— ———— 0 P8287, 

In the triangle ROG. 
Totheline before found ——— —— G,170.45. 
adding the curtainew— __ — ON. 410. 
ſumme is the [jc ———e—— - RG. 699.45. 

Firſt. 

As the line R O or ——— —1D, 162.90, 7,783 ;5, 
is in proportion to the linc 88 00/8 WW WP" G, 6go. 45-2,83913. 
ſo is Radius in proportion 
ra the tangent ” che angle t,RO G.76.4.44'.190,62748. 

Secondly, 

As the fine of that angle s.R0QG. 96.d. 44.0, 0117s, 
is in proportion to the line— =_ K G. 690..45-3, 853912. 
lo is Radies iD proportion 


to the fixed or longeſt line of defence ————— OG, 709442. 2 85090. 


4. E xample, 


Let there be a heptagaii or figare of [tven: ſides tobe for- 
Ox merry wrt 5 1-d\ hah MK F 
Let the length of the cartaize be ON. 420, foote 
the front py the bulwarke F G, 280. 
the anzle of the bulwarke F GH. 85.d, 43+ 


Thenwill the other angles be accordingto the ſe- 
cond 


(33) 
cond rule and ſecond table of the fourth Chap: and for 
finding the fides weproceede as before ſaying. 


_—_ gz ” 
ee eee ML eG SSD Ss 4 
ng i 
FX _ - 


<> —— 


In the triangle $ G F, 


As Radins is in proportion | | 
to the front of the bulworke ———— hn F CG. 230, wn—_—_— 2, 44715 


ſo fine the inward flanking angle m——,$GF.210, 26. 9.56279. 
to.the line umn c—_—_—__ A ... SF" IOA, ZI, 2,00994- 


_ 


wy 


(34) 


In the ſame triangle S GF. 


As Radias is in proportion 

to the front cf the bulwcrie —— —— — FG, 280, — 2,447 15, 
ſo fine compl. the inward flanking angle == 8,c,SG F,21. 26. 9,96) 88, 
tothe line ——— — | — 6.6, 6;.,4160;, 
wherenato adding halfe the curtaine — — ——- FT, 210, 

the ſumme is theline -—_ — { G.470,63, 

which doubled is the (ide of the ; 

outward heptigon - _= __ KG. £1444 by 


In the triangle TAG. 
_ As (ine halfe the angle at the center— 8.1 4G. 25.43 9436259, 
to halfe the file of the ontward bepta: on=wwm= TG. 479; 63. 67:68, 


ſo is Radius in proportion to the 
ſemidiameter of the ourward heptagon —4 G.1084.61, 3,03 527, 


. In the ſametrianzle l AG. 


As inc halfe the angle at the center — ——s.1 4 G. 25.4, 43',0,36:2 59, 
to halfe the fide of the outward heptagon ———— 7G. 470.63'.2, 67268, 
fo line compl. balfe the :a3le at the oeater— 8.C.T AG. 25d. 43-9, 95479. 


to rhe greater perpendiculer > a {— —_—_— {. 977. 17, 2,98 997, 
In the triangle FCG. 


As the fine of the angle wma —s,FCG,75.4.43 0,01364. 
15in proportion tg the front —= — ——— F,G.,:80,-- 2,44715. 
fo (ine halfe the flanked apglc om=—=e -$s.F G c. 41.51. 49 83261. 


to the line — 7... 


In the ſame triangle F CG. 


As the line of the angfſe —= wc ———s. FCC, 75.49.43 .0,01364+ 


is in proportion to the front = <— — F G, 280--— 2, 447 15- 
ſo is the fine of theangle wana =c-= -<S.GFC,61.4d.26'. 9194362- 
——— 


tothe head-bine —=- == w= == = = CC. 2. . 2440441. 
whichtaken from the greater ſcmidiameter — A G. —_ IJ 
there remaines the ſemid, of the inward heptagon — A C,830,86, 


In 


(35) 
Inthe triangh P CN, 


As Radima is in proportion 


—% tothe line before found -—— FC. 196.52.1, 19340, 
| £8 ſs fine the angle forming rhe linke s.F £ N.49.4.06. 9, f08oy. 
— "6 to the Hanke — - an —F N.1:26.32. 2,10147. 
23. "3 whereto addiog the line firſt found SF. 10oz 31, 

"2X ſummeis the diſtance of the HC pLagONSo- —-[ D. 228.63. 

which ſubſtracted tromthe perpend,, z== A1,977-17. 
there remaines the perpendicular 
of rhe inward heptapon ——- — 4D. 743,55» 
In the triangle FN C. 
9, eo As Radius is in proportion | 
8s, to the line before tound _ —F C. 196. 52. 2, 29349. 
ſofinc compl. the angle erma_nge chef otdiion, F C.N. 40.4.06.9,034: 9. 
7, BE tothe Gorge-line =» —_— NC. 150. 54. 3, 1778). 
hn. whereunto adding halfe the Curtaine mm D Ns 210. 
we have the line — X — D C. 360. 54. 
which doubled is che fide of che inward 
9. pentagon _ —— } C.721,08. 
$. X 
5 +» In the plac FP.N, 
a | As fine the in * ard flanking angle 3.5 PN.21,d. 260,472 1, 
| is in proportiento the flanke m———— FN. 126, 32, 2,10147. 
ſo fine compl. the inward flaking CD [JH Za F P N,21. 26..9, 96888. 
—— 
4. is in proportion to the line —— —-N.z:, 78.5975 
"I which ſubſtca&ed from the curtaine _——— — ON. 4:20, 00, 
Ir. remaines the ſccand flanke _— — OP. 98. 22. 
0, , 
Laſtly, in thetriangle ROG. 
Tothe line bctore found ———o——— a—_——s G, 6063. 
adding the curtaine — ON. 420. 
4 | the ſumme is the line-————— nn_—_—— , 6.6. 


F 


(36) 
Then Fir#t. 


is in proportion tothat line — — — G. 680.63. 83:91, 


ſo is Radius in reio!1- 
the cnngnzed the ate |= t.R0G.71.26. 10,4737. 


Secondly... 


As the fine of that 2nv|Comame——o——o—_——; RO G.71: 26,0 02321, 
181n propertio to the Cem rr —_ —— KG. 68.. 63. 2,83 291, 
ſo is Rediss in proportion 

eo the fixcd or longeſt line of defencew——— AKG.718.00. 2,8y612, 


And after the forme of theſe examples, you may 
determine the quantities of the fides, and lines-of 


Forts of-any other number of ſides, under or above. 
twelyc. 


5 Example, 


Laſtly, ia a Quindecagon of fiftcenc equall ſides and: 
angles, lettheſe parts be as before, namely. 


The Curtaint=——= — — ON, 42. r0ds. 
The front ofthe bulworte ——- — — — FG. 28. rods. 
The angle forming the flanke— — — FC N, 40,9. 00; 
And the flanked angle.of the. balworke. F G H.g0.d, 06. 


Thenwill the other angles be: as-followeth. . 


The angle at the center of 'the poligon — BA C.24.4., 00. 
_ 46, Jp pk app = 1 rg D AC. 12. 00. 
who 


ſe comp 


» # balfe the angle of the poligan BC 4.5 8. oc. 
which 


ee ee ee OE 


_ 


m_ 


A Table of the dimenſions of ary K egular Fortification from the Tetragon to the 
- theflankedangle being balfe the angle of the Poligon, and 15. degrees. 


-— — _-  -- — 


wt. 
— 


Polizons the number of their ſides | .4 | g | 9 


— 


_ — — - = — _ © 
I—_ — —— —— -— —— _ —_  — — _— — ——— — —_—_—_— CU I As  —_ 
; 


degrees. degrees. degrees. degrees. degrecs. (degrees, 


The angle of the Poligen - = BCE.| £2 | 120 1267 ph * 
The flanked anzle of the balworke + FGH. 60 | 4 MM A : ; J 
| The angle of the ſhoulder — + ——'N EF G. A Q5 ds Tj TS. 1103 of i 
' The inward flanking angle m —+———SGF. £3; | iT .R I's a 
| The outward flanking angle —=———= KM G., - -” 1 2 \\ 4-7 45ÞÞ DB; p | 
The angle forming the flanke = — — F C N.|_ wa |} ELOE d  g , $5 
' TT T "red. rod.ccnt|rod,'centirod. cent rod. |cent{10d. cent rod 


IEEI— _—_—_—_——— ay wany—  r—_— 
' 


The Curtame LIED ON. 42 foo | 42|00| 424004 00 | 42.| 90 42'| 00 
The front of the bulmorke - — BEG.| 28 | 0 28] o0'|: 2 00 | 28 oy 28 | 00 
- | The Gorge-line —_——— ——X Cc. "#7 I3 | 12 14 | 83 | Is i 42 
| The Semidiameter of the intith Pbligon— AC. 68] $2] 80|94 | 93 | 63 706 49 
 Theſide of the inner Uefa a. KC. 6 68 | 24 | 71 |66 72 | 84 


} The perpendicaular of the jnatt poligen —— AD." 31 | | 59} 90 | 86|50./100 | 06| 


| T he Semidiameter of the outey Polipon — A G.\-67 '95 93] 05.\120'50. 
The fide of the ontcy Poligoy ——— ——— K G.'96| 09 9317 90 | P27 4 
 Theperpenadicuiar of the putter Polizon-— 'R 1. 48 (©4. | 6 81] 28' | 42,111 | 32 
| The diflance of the peligens\=— — — DI.;16| 28 21| 52 |- 24 | £3 
The flanke ———— ———— -— FN. 9| 03 STY 85 | 12 | 44 
TRIS Boe in SALAS a; CC 23 | O2 25 11| 26 | 87 
The ſhoulder from the Center iu — — F:C.'-14 |.o5 | 15 17 18] 43 19136 
The ſecond flanke == wenn —= O Pr 8 ing 13 | 12 [15þ13| I4 16+ 77 
| T he longeſt line of difente wn——— &G. 70 | 94 | 71 I4 o 43 , 711 55| 
| | | | | 


| 


— 


ht. ted 


p—_ — 


| A Table of the dimenſions of ary Regular F, 
- theflankedangle being halfethe ar 


ett 


— 


——————_—_—_ 


. 
————O 7 — — 


Polizons the number of their ſides 4 5 
WA [ET | 1. Jones, degrees 
The angle of the Poligey ———=-— BCE. " | ke 
The flanked angle of the bulworke + FGH.| 2? x 
T he angle of the ſhoulder — + ——'N E G. JO5 | TO9; 
Low bill | es L-5- 19: 
| The inward flanking angle —m——<———SGF. 7 I 
| .- | Fe 1 $ O I4 I 
' The outward flanking angle —=———= KM G. MS 2. 
| The angle forming the flanke — +— — F C N. bw» 608 
| PET | ifs WR 1: MOU? rod. {cent rod.cc 
[The coriane ION. 42 00 | 42 | © 
The front of the bulworke - - EG.| 28 [co |28|0 


- | The Gorge-line ——— ——NC.10|77 | 12 1. 
The Semidiameter of the intiey Poligow-— A C.\44|92 | 56 [4 
The ſide of the inner Poligoy '—< —2—RC. 163 53; | 66 [3 
+ The perpendicalar of the jnatt paligen—— A D.N31 [76 |45 6 
The Semidiameter of the outey Pol1izon — A G.i-67 195 | 80 | 6: 
> 
2 
5 


| The fide of the outer Poligon —— — KG. 96| 09 | 94 
T| he perpendtcutar of the putter Polizon-— A 1.) 48 (©4 | 
| The diffance of the poligenf =— —— — DI.;16|28 | 19 | 
The flinke ———— ———— — FN.' 9|03| 10|2 
| The head. line ——— on ang hn en CG. 23|02 | 24 | 1 
The ſhoulder from the Center pms =— — F:C.'.14 |io5 {15 | 94 
T he ſecond flanke =—=— wa —= © P.: 8 ing 13 | 1: 
| 1 he longeſt line of defence '=n—_——_— @&G. 70 | 94 | 71 | I 


— 


i __— 


CO EIOIEY CCC — 
C—_— 


ular Fortification from the Tetragon to the Dodecagon; 
e the angle of the Poligon, and 15. degrees, 


— ——_  -- _— — —_— 


— 


Il Fe 


] 6 | Fi 8 2 10 II 12 


—— —_— 
— 


degrees. degrees. degrees. degrees. |degrees, [degrees. |degrees. |Jegrees. 


x08 [120 11284 | 133 | 140 [-144 | 1474 | 150 
= | | 7 is | $a; 85 87 88.:. | 90 
109 ; | 112.5 11454 1163, | 1175 | 118; | 1192. | 120 


_—_— 


I95 | 22.4 : 2475... 26%_| 27-5 287 29.2, | 30 
141 135] {1130S 1 127, -| 125 123 121+ | 120 
40 | 49 '- 49 | 40 .:| 40 49 | 40 | 40 


rod.cent rod, 'centirod. cent rod. |cent|10d.'cent[rod. cent|rod. centrod. cent 
42 | 00| 42 {00;|:42|00| 42.|00| 42-/00|.42)00| 42 | 00] 42) 00 
28 |00| 28] v0]: 48] 00 | 28 | 06 28 | 00|'28 00| 28 00| 28|00 
12 [18| 13] 26 14| 12| 14 | 83 Is | 42 15/92.1116 | 36 16|73 
56 [45 #68 | 53280194 | 93 | 63 132 |57 'A5| 
66 [36 |[68|J2. | 70| 24 | 71 | 66\.'72 | 84| 73 85 74 [71] 73 
67 59 34'| 72| 90 | 86|50 de) 06 j113 64127 | 20 14083 
80 |63 [93] 74 [167] 05 |120a | 50 [124 | 02 |147, 59 [161 | 16 [174 | 
94 |79|93|74 |9:|90| 92 |22 | g1\ 67| 91,21 | $0 | 83| g0 
65 | 23f81| 28'| 96{ 43 [111 }32-1425 | 931140 37 154 | 63 168 
i9 [5721 84 [23 52 þ-24-| £3] 25 87] 26. 72| 27 [#3] 28 |04| 
10|22j11\ 13] 11] 85 | 12144 | 12 |54| 13 3613 72 
24 | 18 | 25 22 26| 11 | 26 | $87 | 27 | 53| 28 20 28 ,59| 29,03 
15 |[90|17]31| 18] 43 191 36 20 | 23 | 20, 79| at, 35| 21|S5 | 
13 [12 [15|13.] 16|14 |-16+77 | 17 14| 17. 39| 37 | 56| 17/68 
7114/71 |30 | 91143 71|55 71 | 67] 71,77 a has 71 94; 
| | | 


_ | — _ — 


—_ *_—_— _ es no 
. i 


OI 


_—_—wl. 


to 


AT ble off the « dintehſ tons of any Re ular 


= 0 


to the OQagonz the flanked me ven? parts 


—__—_—___—_—— 


_—_ 


tt. 


Pm tw at. om 


"EEE Es OO 


poligens the number of their ſides 


ts, 


The angle oF the Poligen ——- 
The flanked an 

The ang of the boulder — —— —- NEG. 
| The inward 
' The outwa 
The angle forming the jy ————F CN. 


— 


- 
_— __—_—.... 


BCE. 
F GH. 


_— 


le of the bulworke 


fa angle —— ———-SGF.|* 
flanking angle —=—— KM G. 


The Curtain. 
The front of thebulmarke <—=— 


—_—_— 


The Gorgesline —>—— — —— —— NC. 
The Serudiameter of theinwer Poligos — A C. 
'| The ode of the inner Paligent —— 
| Theperpe 
+ | The Semidiameter of the outer Paltgon — A G. 

The ſide of the owtcr Poligen ——— ——— K G. 
Theperpendicular of the outer Poligon — Al. 48} 
The diftance of the polig ens 
The flanke ——— 
The head. line —— — ————-CG. | 23 
The ſhaxlder from the Center . — — F C. 
The ſecond WE —— c——— — O P.| 8 | 
| T he longeſt line of defence =——————— OG. 


— 
——” 


_ — 
i. Ah 


Pe Ce EE” PICS EE 


- 4.4 


——o 
— FG:\28| 


s BC. 
ndicalar of the inner poligon———A D. 


96| 


DI. 
——— —- FN. 


16h 
'9 


14 | 


70 


gular Forcification from theTetragon 
"om of the angle of the Poligon, 


CI_ 


| F 
Wt 5 6 | 7 8 | | 
| j | , | 
'Þ wit | 
egrees. degices. degrees. degrees. 5. (degrees. 
90 | ro8 120 xn83 | 235 | 
6 | 72 | 8 | 854 | go 
105 . 10J 100 rliy |. 112+ 
22 18 2d | 21% | 224... | 
150 | 144 | 140 |' 1374} 135 | 
zo | 40 | 40|'_ 40 | 40 


od. cent|rod.icentirod. centſrod. _ rod. [cent 
(24. 42 4 S | 42| 42 |] | 
oſs 


$7-*Fa$|: [28 
0177 | 12 j64 | 14 | 
þ4|92 | 37 [23 70 | £0 83109} 96143 -| | 
3(53 | 67]28|7a|00| 72/11] 73|80-| : 
1176 [46 j30|60| 57] 74} 86. 89j 09 
7 [95 |. 81 03 | 94 | 62 [108} 46 [122 | 47 
6109 þ-95 [26 |94 | 62 | 94| 13 | 93 | 74 
$104 | 65 [$6 $1 | 94 | 97|-7+ [113 | 15 
[9 [26 2T | 32.| 22| 86.] 24. ; 06+ 
9103 10(60|I1 
3jez | 23}80|24| 62] 25| 37 | 26 
#þ5 26 [50 " 28.[ 19 5 20 |. 
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alar Forcification from theTetragon | 


F | parts of the angle of the Poligon. 


— 


F | 

f | | 

'=R4+ | 35 
4 ſ 


| 


8 


j 


| THTL 0 
K i! degrees. degrees. degrees. degrees. 


r08 


72 
. 10J 


I20. 


| - 


| 


— | 


I33 
90 |. 
II25 
224 .| 
I35 
40 


. ſcent rod. |cent 


' 
| ———————_— —— —— 
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(37) 
which doubled « the angie of the poligen- BCE. 156.9.00. 
And ſeeing the flanked ang. of the bulwork FGH. go.o0o, 
balfe the flanked angle — F GC.45- 00. 
taken from halfe the angle of the poligow — BCA. 78.00. 
leaves the inward flunking angle —— SGF, 33.00. 
whereunto adding 4 Tight angle-—— 90.00, 
the ſumme is the angle of the ſhoulder — NF6G.123.00, 
from which the c.of the an,forming the flank NFC,50.,00, 
reſts the angle oppoſite tothe head-line—— GFC. 73.00, 
to which adding halfe the flanked angle FGC.45.00,. 
the ſumome is — ———1.00. 
which ſubftratted from two right angles ———— 180.00. 
remaines the angle oppoſite tothe front FC6.62.00., 
alſo thes.of the inward flanking angle 15 — SFG.57,00. 
which doubled is the ontward flanking ang. K MG.11 4.00. 


Having thus ſet downe the angles; the fides and o- 


ther lines are found, as in the foure examples before 
going, which therefore we paſſe over, and willnext 
exhibite intwo tables, the lincs {which we have before 
ſhewed tocalculate) ina Fort of any number of fides, 
from the tetragonto the dodecagon, according to. the 
angles found by cither of the two rules of the fourth 
chapter. | 


(40) 

| Tn:thefe tables we have ſer downe the meaſures of 
the principall lines in Forts, in rods and centeſmes or 
hundreth parts of rods, accounting (as we have before 
ſayd Chap. 1. ) 10. footc toa rod, or inrods, feete and 
tenth -parts of fecte, thus 70| 94 1s 70 rods and 94. 
centeſmes of a rod that: is 70 2; rods or it is 70. rods, 
9 foote and 4 tenthes of a foote, and the like istobe 


underftood of the reſt. 


Mapy other ſuch tables might be ſet downe for ſe- 
verall proportions uſed in fortification, bur ſeeing the 
Arithmeticall way of calculating themby Logarithmes 
is ſo cafie, it ſhall be ſufficient to ſhew ſeme of them, 
for-which purpoſe we will ſet downe certaine queſti- 
ons out of Samze! eMareloishis Fortification,and ſome 
ethers, wherein alſo you may obſerve the great facili- 
tic thatis in-theſe operations by. Logarithmes-incom- 
pariſon of thoſe formerly uicd by.naturall fines, tan- 
gents, and ſccants. | 


_  — FF Y i 


ee Eee. a. 


' CHAP. VI. 


Problemes or Queſtions, touching ſuch various proportions 
as are or may be aſedin Fortification, 


Queſt; I. 
I Et there be a ſquare, the fide thereof B C. cons 
Wan Fainirg 35 parts, andict this ſquare be for... 
W. fificd with bulworkes , ſo 4s the Gorge-line 
* NC. muy be 7 of thoſe parts, the Curtaine 
6 O N, 


(41) 
ON 31. andthe flanke N F.-5 parts, and let the front 
of the bulworke be in a right line with the fixed line of 
defence, which line of F% 19 ſuppoſe tobe 60, rods, T 
demand the quantity of the angles, andof the parts of 
this Fort? 


Here then in the right. angled triangle 0 F N. the 
curtaine © N. being 21. parts, and the flanke N F, 5. 
parts, we may finde the angles, ſaying 


K I | G 


_- - © =» WW ©GOA DDD ES DSS; SO Omsu Ss nu EG AG ECESESS.,.. 


| O.---<"T5o..N | 


- oeumdwhawmw eds. oy. 


Ai the flanke — — A — —_—_—_— —fN, L parts. 9,3010s 
is in proportion to Radivs 

ſois the Curtaine o— —— ON,21.parts.1,3222- 
to the tangent of the angle—t, OFN,76:36.3-10,6232, 
wheretois equall the angle »——— IM 6.76.36. 

which donbled is the out flanking an.K MG:15 3o13« 


alſo the complement of O FN is— F 0 N,13424- 
F: 3 alſo 


(42) WS 
alſo the angle ————— IC M13. 
which takes from balfe the angle 

of the tetragon namely from- —— 1G A. 45. 09. 
there remanes balf the flanked angle, FGC.31.36. 
which doubled is the flanked angle——FGH.63.13. 
azaine to the inward flanking angle —IG M.13.24- 
adding arizht angle 90. 09, 
we have the angle of theſhowlder —N F 6.10324. 


Brie. 
4 ey " - 
>," | 
as At 4 


> 2 o: F c 
RK 8 w_ » T ' , 
BM =. W 6 «4% " EP b a 
Be get, ay 


— < <——— 


Now thenin the triangle 0 GC. we have the fixed 
line of defence 0 G. 600. foote, and the angles; for 
the obtuſcangle 0 CG. isthe complement of halte the 
anpleofthetetragon D C A.to 180. degrees. 


As fine halfe the angle of the terragon, ————$. DCA. 45.d, 06. 01505, 


to the fixed line of defence —————=—=_--— 0 G.600, foote. 27781, 
ſo ſine the inward flanking angle ——=—————s, GOC, 13d, 24. 93650, 
to the head-line =—— —6C. 196. 6, 2,2937. 


In the ſametriangle for OC. 
As (ine halfe efangle of the tetragon————s. DCA. 45.d 06. 0,1505, 


to the line of defence. . _ O G 600, foote. 2,798 2. 
ſo fine halfe the flanked angle $.0G ©. 31.36. 9.7192. 


to the curtaine, and Gorge line —— OC. 444.7. 2,640. 
the fourth thereof is the Gorge —— = N C. 11s. 2. 
the reſidue is the curtaine — ON. 333- 5- 
Alſo the fumme of O cand NC is the 
Gde of the inveard terragon- - - = = - = = ————BC.F55.8, 
a ſeyenth part whereof is the flanke— = —= = = = - NF, 79. 4. 

In the right angledtriangle OFN for OF. 
As the fine of the aNgle — a coun, Ns 76.d. 36',0,01 þ fo 
3s the proportion to the curtaine —_— —— ON. 333.5.2,5231- 
ſois Redixs tothe diſtance of the ſhoulder —O F. 342. 8. 2,5351. 
which taken fcom the line of defence —oc=ecce w wew@0dg, 600. 
leaves the front of the bulyyorke —— - F G. 257. 2, 


In 


4 
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(43) b 
In the triangle ADC fo AC. 


Azaioe halfe the fide of the terragon is — —— D C. 277-9- 
whereto is cquall the perpendicular — — 


wherefore 


As halfe the angle of the tetragon— —$.D C 4.45 4d. 00, 0, 1505s 
is ro the perpendicular - — AD. 277. 9. 2,443 99 
ſo is Radiss in proporticn tothe 

ſemidiameter of the inward terragon ————— ww—— 4 C, 393: ©, 3» 5944» 
whereunto adding the headeline = —> CG. 196.6, 

we hay: the ſemidianxter of the- 

ontward tctragon - - AG. 389. 6. 


Inthe triangle 1G A.- 


As Radius is in proportion-ee the. TED 23 
ſemidiameter of the outward tetragon wwmms———A G, 58g. 6, 2,7706. 
ſo fine halfe the angle of thetetragon —=—— 8.1 G 4, 45. 06, $3495-. 
t » the perpendicular m—n—n——— tne 4 7, 416, 9g. t, 0291. - 
from which taking che perpendic. AD. 277.9: 

reſts the diſtance of the terragons ——1D.139.09. ny 
alſo to A 1 is equall——— ———— 6, .... 
which doubled 1s che 6de of the 

OULVYALd LCITAgON mo ——— — 8, 


Queſt. Il. 


L et the Curtaine be in proportionto the Gorge-line as 3 10 
1. andthe Gorge-lrneto the flanke, as 710 5. and let the 
front of the bulworke be ina right line, with the line of 
defence, which line of defence ſuppoſe to be 60 rods, 1 
__ the quantity of the angles and of the parts of 
the Fort © 


This queſtion is in effe&t the ſame with the for- 


mcr. 


» c—_ 


(44) 
Y Queſt, IH. | 

In 4 quadrangulay fortreſſe, let the (artaine be foure 

times ſo much as the Gorge-line, and let the Gorge. line 

be equall ts the flanke, and itt the lime of def ence be 60, 


rods, and agree with the front of the bulworke, what 
[ſhall be the angles and ſides of ſuch a Fortreſſe ? 


In the trianzle FON. 


$i, 4 


anc $0095 , 
rn? ou at, hom ade 
— 


MRP... | 
G RI 5. uf . *Þ; ky" ; 
is rr 95 hy Was þ 1 6a he 


one, 
w 8 Sas ! 


"_ 
+ CESS 
£ 


As the Curtaine —————  —— — ON, 4. parts. 9,3979, 


isin proportion to Kadiwr. 

Sois ER Bin IL -——_— = ROY 0,0000, 
to tang tne inward flanking an — t FON. 14d. 02, 9,3979. 
which ſubſtraced from halfe = angle | _ 
of the tetragon — IGC, 45.d.06. 

leaves halfe the flanked anglcmn =—— - G C. 30. 58. 

which doubled is the flanked angle — — —# 3 C. 6. 56. 


Againethe compl. of FON or IGM. is ——— 7M G.75. 58. 
which doubled is the outward flanking angle—=& MG. 151. 56. 
Laſtly to the inward flanking angle —————= F O N. 1 4.02- 
adding a right angle — — $9, 00. 


wee haye the angle of the ſhoulders ————N F G. 104,02. 


K. T | G 


— _—— - 
IX C] TIT 
LACIE LEAD ELY LOLLI EET IEEEET YT TY YT YTTTETY 


© as 


(X45) 
Then for the fidts, ont ivſt in vhe rviangie OGC. 


As fiac halfe the angle of che tetragon —— — — 
to the fixcd [aro defence - © 6, 600, are; 24/778 1, 


ſo fine the inward flankifi; angle —————-'s 60C,74.0% 9,384. 
tothe, head line —— — —_ _ 8, :,;}.;q. 


TInthe an——— oO GC. 


As fine the angle OC G oh aanmesnwniaos DC, 26s, 9,r5or, 


to the line of defence» = = - < — = « 0 G. 600, foote, 2, 7782, 
ſo fine halfe the flanked angle —=—————s,f6C.;0. 58, 9,114, 


to the curtaine and goegottian anwcu——_—_—_—_—— 9 C, 436. 6. 26401, 
the fift. part where ect noel ON, C. I'S WW 
wherera de ei dab Done fp I 

and (ub N GtromOT * BIET 

there rentaines the aurtaine——— Ot $494 5 


Is the riaggle FO N. 


As fine compl. the inward Aznking angle s.c.F0 v. ads 62, 0,01 323 
is in proportion to the curtaine =— 0 N, 349. 2. 225431. 
ſo is Radius is propartion 

to the diſtance of the ſhoulder _—_ - O F, 360, 2, 556; 
which ſubſtra&ed from the line of de uy —_) 606% 

there remaineFrhe fron: : | 7.340, 
Apgaine if we alldeAatfe-uhe curai ——DFR17 6 | 
to the gorge-linta_— ado N C,47. 1: 
the ſummeis the | 
whereto is equall th 
andthe fide DG 

of theinward reftagon- 


As fine halfe the angle of the termagon—<— D c A. 45.d. 06, 0.1505, 


eo the p: rpendicular— =—_— 267, 9: TALES 
lois Radine tn prefortion to the 


ſemidiamen? of c imgard rerrandh RUTYELE DPRAEIFY 311 5120 fot rf 
emily of cl er rergut — —— he bs FW” 
ae hve che fbdnfet of them 6 tagetmndbG.j7 "S 


Ju 


' (46) 


As Rediutivin: propertionto the - . . ; 


> - -Imthe triangle LAG. 


— AG, $76. 2. 2,5606 


ſcimidiamecer of-the ouonard 4etragon® 


the other 


r 


—— 


Heowchen halfe the flanked angle: 


-- @ 
Z APUCSDSO2» opooes BO nw nm ous yg UyUTVev.c 


fo fine halfetheangle of the tetragon a GAs 45.00. 9,849 5" 
ro the pe iculer wo — A 1.497. 4, 2,6101, 
fron which ſubſtraQing comm — — A D. 261.9. 

remaines the diſtance of thi retrragone win —— D , 145. 5. 

Laſtly 4 I being here cquall to — —-. - 1 G. 407. 4 


wehichdoubled 6 the fide of the outward tetragon= K6, 81 4. 95 
| 9: eee 1017 
Let there þe a. Lnddrangulir Fort: whoſe lopgeſt line 
of defince OG admit to be 600: foott; the flanked 
«ngle-E.GH 60 degreesrand the angleF GN a fourth 


pert of the flanked angle. namely. 15 degrees, what arc 
fear of ſuch 4 Fort ? F WS 


= 


— F 7 7.30. dc 06, + 

Wife the angle of che tetragen -I G 4, 45. ce. 
24 » ho Ingle = — wo] G M. 15, dos:; 
= Mm —————_— FON.15x, 0, 
nn Sy —_ = wee MG, 75.00, 


which 


RS. — ———— = a 


43 
ag) 
qhith doubled is the outward lankingangle— XK MH G, 150. 00, 


and if tothe angle F O Ne addc yep tdyropy—— 9g, 00, 
we have te et the ſhoulder -——- oc .N FG. 105.00, 


laſtly ſubſtraRting ahe angle — m— N GC, 15-00, , . 

from halfe the angle 6f the tctragon ——— C 4. 45. 9 

thirex.maines the angle - —— G NC, 30.90, 
Inthetriangle OGC. 


As (ine halfe the angleof the terragon ——s. D C 4745.4. 06..0,T50F. 
tothe fixed line of defence 0 G. 600. fone. 22978 1. 


_-S 


[ſois fine the inward flankiagaggle —— -$ G 0 C.15. 00, 9g. 4139. 
tothe head-linto mmm ps mm CG, 219.6. 2, 34 87- 
1n the ſame triangle. 
As 6n* hilte the angle of the tetragono——s.D C 4.45.4. 06. 9-1 59 f- 
i» to the fixed lint of defence cha .0 G. 600. foote. 27752, 
ſo is fine halfe the flanked angle —— — 5.0 GC.30.94,9, 6999 . 
t the curcaine and one gorge-line —_ 44 }; 77" 
q | 
In the triengle GNC. 
As the fine of the angle ——, GN C., 304.06, 0,301. 
1s ta the head” line I — one ea (7 G, 219. 6. 2,3417, 
fo is the fine of the anole - —_—$, NG C.1F5. 00. 9, 4139, 
tothe porve-line — —— AC. 11}. 7. 2,0597* 
which ſubſtraRed from the line — — — OC. 4:4. 3- 
— _ DE ——— ON. 210,'6. 


there rem 1incs the eurcaine 
"RIF 


In the triangle FO N; 


As Radins is 1m proportion | 
HO—m_—y A) þ — cc.) 7; 0. 6. 49. 


lo tang, t ward fanking INg [cm — t, FO N. 15. 03, 9,4280. 
ta the flanke ene tee—ecnn ICED oy gm_—_—_ — FN. 83. 2. 1,9203, 


. Is 


(48) 


— tpthe FG rriangle? | 
i, n aliglc—_ w——— 0 FON, te.d. 06. *+5874, 
ae frei = — FN, 83,23. ' 0193, 
is in propogticni to the, 0 
(a is Radiarin pr tion 
to the diſtance of t : ſhonkle _— — x 
which taken from (the life Of defence canon ce OG. 600, 
via ry fre bulyorke moe FU,278.5. 
4 CT? GC) 
22 ts 1) Inthe triangle AD C. 
C1 ID 5. - 
And AIG ie cmd —_ —_ — DN: 150; 2 
' weaddethe gorge-line. — — NC.113. ” 
the ſumme is the ling — oor——_e_w—_—_ Dd C, 9.0, 
whereto is equall the perpendicular —— — AD.269. 0, 
Alſothe line D Gdoubleg is the fide 
oftht ifiward eetogon— —— BCE. 538. o, 


S$CEVS IMC i OQr 


cunvaacletos nn vs 45. d. 06, 0,1505; 


PETRO Rr nn mn 4 D, 26s 0, 2,400, 
ſo is Radizs in proportion tothe. : 
ſemidiameter of the in gal 2) Ry as (1. AC. 380 4: 3, 5805, | 
whereunto adding the he4d- [ink CG.:219,6, 
vee have the ſemidiameter of the. En 
Ie (CER ON e— _ — 4 G,6c0.0,; 

In the "FI I'G A. . 
As Refingis bg proportion. to the 2 
[omidiamezer efthe-outward tetragon own = A G:6o0, 1 379v1. 


fo fine halfe the angle ofthe (RrtagaN————_—_ —#.1G 4.45.4. 06.9 8495, 


tothe pe iculer— =— — __—_— ——_— AT. 424, 3. 2 z6376.- 
from which ſubſtraRting the perpend . —— 4D. 269.0, 


— 


refts the diſtance af the tetrigc mt ——————o——es w—— 1 Dr 4 cane 5p 


FFT G. (which i <quall to 4 1) doubled is 
ofthe curward e52gen — — —_— $48. c. 


We ſct dqwne the megſures of the parts in feete, 
and tenth pants of feete, that being alwayes or forthe 
moſt 


"IM 


- Go) f 
Sorter 7. vr aye more exach- 
© nay uſe rhe mes, tothe eight places, 
orunto lixep es aSin this next queſtion wee-have - 
_ 5 Ee 1 
"Queſt. V. 


In thi figure of a Pentagonall Fort, let the flanked angle 
be 69. degrees: and let the angle FG N be a fourth 
part thererf, namely 17.4. 15'., and the flanke F N. 10. 
rod; tnd $ fonte; and the Curtaine Q'N 36; roats;. 1 as- 


mapd the quantity of each parti of 'fach 4Fortf' , 


IK. TE | Ii, 


(50) 
fry og rbepo ena; Tory ; ft, 
porem itt Ho en my 06> Ti Tr FG 4 390, ef} 


be iparg es 16 Þ or— FP Ning —30. 
which 54d ro ati a y 


[£95 Han 


makes the angle of the {boulder — - N F G.1og.30. 
And if from halfe the anglc of the 
pentagon we ſubſtraQthe angle————m—_— NGC. 17.15. 
there remaines the angle- ——_— GNC. 36.45. 
whoſe complement is ————_ — —— F NG. $3.15, 
Firft then # in emiimals E PN, 
As Gne bl debrand flank —__— —s, 27 N.1g.d. 30', 0,47650, 


108, foote. 2,03 342. 
m.c.FÞ N, 19. 39. 9,97435. 


15 in proportion to the fl in 
ſo fine compl. the ſame vor hk 


to the part of the curtaine — _ P N, 304.98. 2,48427. 
Bhich ſubſtraQed from the curtainc — 
charc remaines the ſecond flanke -OP. 55. 2. 

In the triangle F GN, 
As the ng of th angles —_ .FQGN. I7. d. T5, 0,42791. 
13 i apugnnng c — — FN. 108. fogre, 2, 03 342, 


ſoisrh ac of che angl} — _ ny PNG. $3.d.15'. 9,90377. 
ppt MR <4 — —FG. ig. 8. 464k 


In the ſane triangle. | -» 2%, BY 


As the 

18 in pr 

fo fine ; 4 

fine & thc inward ruby —f— c. FPN.1g30 9497435: 
to the diſtance * — -N G. 343-30 + 2453 568. 


In the irian OX GC. 


halfe the angle of thepentagon———5, D C 4. 54.d.06.0,09204. 
CI ce beſte found ——o- =— -— -- N G. 343-3. 2,53 568. 


fo fine 5; of the flanked angle S.NGC.17. 15. 9947209. 
ts F640 TB BH bed GER U — NC. 125,84. 2, 09981- 
| Is 


4 


(5397 


It the ſame triangle. 


fine halfe the nd the pentapon—— 8s. D C 4, 54d. 06, 0,09204, 
DO ercian co th Siftagce w——— — IE. 343-30. $3568: 


Ne iong s, G.N C, z6 "45. 9, 7 77698. 
to-the- headline =— man ns nm tm. C G25, 3.90, 2, 40466. 


In the triangle OGN.. 


As the fammeof O'N Ca 17 WEED 7035 30. 7,15286, 
is tothe differtnce of O Nand N'G———— ex=_—— 1670, 1,22272. 


ſotang. halfe the angle G NG mmnmn—C,1.d. 22. 3952136. 


to che tangent of the difference — 00.27 7: 739694, 
which added makes the angle =—0 G N. 18, d. 49. [2 
Secondly. 

As the fine of that angle ——$.0GN.18.. 494. . 049118, 

is inproportion to the curraine a— ON, 360, 2,55630, 

ſo the fine of the angle — $s.GNC,. 36.d. 45". 9,77 694. 

to the longeſt line of defnce-quor -4 | 74s 1% 6.66 7.46. 2,82442, 
In the jrlangh A D C. 

Halfe the curtaine is ————————D N. 18 foote, 

and the govge- [ine is ———— — Lene NC 238; Tos 

the ſame of whele baeann=np—m_—_—_ 7) C, }0;, 34. 


which doubled is the ſide of the i1ward penzagon — Bc. 611.67. 
As tang. Ialfe the angle at the center —t.D AC.36.d. 06.0,z1387;. 
to halfe the ſide of the inward 162%. GESRING! DE. 305 v84.' 2243549. 


fo is Radist in propertion:to the . kJ 
the lefler perpendiculer = = = = = = = anne nn —_——__ 429, 945: 262422 


in the ſame triangle. 


As fine halfe the angle atthe center won s.D 4 36d: 06.0, 23078, 
to halfe the fide of the inward pPemtaganm————— D C. 305. 8442-48 549- 


fo 1s Radius in proportion to the- 
ſcmidiameter of the inward pentagon —-— 4 C. 520,32. 2, 71627," 


whereto adding the head-line re. co ocd 253-99, 
we haye the (emid.of che outward pentag— 774.3. oy 
n (| 


; (589 (\ 
Inthe 1Hangiet GA. | 


! 


Og 4 4 IRA . } , 
AbRakiezibin prope | -AGyy4.13,. x,22016. 


lcanSUQDEt. ragon 

ſoGnehalfe the angle ac the center-gp————+ 4.4 G. 364. od. g,7641:, 
| eothe line — . —1G6.455- 93, 2,65868, 
which doubled.is the fide of the dutward | 

. pcatagon= m—_—_— -,- -----—— EC, 90. 6, 


Inthe ſame triangle. 


As Ralixe igan roportion fo the 


ſcmidiamec, of the outward peniagon —_—m—__4G,77 4... 2, 88886. 

ſo fine halfe the angle pf che pentagon———, 1G 4.54, d. 06. 9, 90796, 

to the :CUlEr —omn cen _ p A 1. 626,3 6, 2,7968 Z. 
- from vehich ſybſtraQting the perpend— AD. 420.94. | 


there remaing the diftance of the penragons —»——=D 7, 295, 43 


Queſt, VI. 


In the hexagonall Fort follewing; Let the front of the bal. 
 warke be in proportion tothe Curtaine as 2 10 3. and io 
the flanke,.ac 5 10 2. and let the diftance of the dia- 
mend prints of the butwearker KG.be 84. rods, andthe 
:flanked angle of the bulworke, 75.4. 1would know the 
Pants, cartaines and other lines of fuch « Fort ? 


From halfe the angle of the hex3gen $6C.60.d.06. 
take halfe che flanked angle == — KGC.37.30. 


reſts the toveatd flanking abgle —— SG F.::,30, 
Volt COMpLe NCIX is =——————— _——— 8F G, 67.30, 


(53) 
Firſt then iu the triangle $ F G, 


As Radius is in pps 
to the front of the bulyor ken, F.G. 2. parts,0; 32016; 


ſo the fine of the angle ————— ————5.5 FG. 67.9. 36. 9, 9656. 
to the line ded; wits: whao SG. 1.8478, 02666, 


whereunto adding halfe the curtaine —— D N. 1, 5000. 
Wwe haye che LING enerrs mamas. compgmecce <a —_ / G.3. 3478. 


Which being halfe the diſtance of the diamond 
points of the Bulworkes X 6, is by ſuppoſition z G,42- 
' roddes or 420, feete, | 


- aan 


X w * ” & WES. -4 
—_—_ #1 
a 7,5 "gg Ks 7.7 at Bax % 
"gh oh, INT: , 
: p34 ." 
: at It, Gage Po ROT Ge. © y 
y b T ; IY 4 Cw. 
IB 
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IG. 3.3478.co.ar, 9,47 524. 
IS nn nem n—_— FC, pats, — 0, 30! 0, 
— 1G. 4:0 fete, — 2,623 25, 

— 


As the line G.n parts 
isto the front F G, 1 
ſo is the ſame line. &;'1n fecte 


to the ſayd front F Gin feete. a= w— SF G.150.9,— 2,39952, 
As the front'in parts — oc = F & Z, 9, 6g99. 
is to thecnrtaine iN Parts ——=m—_— — ON 3.0, 9471, 
ſo is the front in feete — ———m— .:,0.,. :,9. 
ro the curtaine in feet —— _ ON. 376, 4. :,5750, 
As the front in CT — — — F G. Fo 2 $C10, 
(0isthe front in ferke noms ann —F (.259.9.2,3995. 


tothe flanke in feete wan 


In the trianzleS GF. 


As Radiur is in proportion 
to the front of the bulworke — 


mrmnnng — ee fF N, 100,4, Z,OOLy. 


oF G. 250.9 2, 3995, 


ſo hnexhe inwasd flanking angle _ s.SGF, 22.d. 30 g,5325, 
LO the line oo rnb Whtrnrnrneete wet nn F, 90. 0, 1,95 23, 


« hereto adding the flanke — —— F N. 100. 4. 
wc have the diſtance of the hexagons N S$, Of won CP, 196, 4, 


| 681; Inthe triangle VGC, 
Kale halfgthe angle” ie Fax agons XN Lai p 60.d.02.0,06:2*. 


ro thewiftafice of (MERITS ve ——caonn{C,195,4, 2,93" 
ſo is Raiut in proportion 


CO MNC NCAd> [NC mmmmnns mm oc rneee  R. B2'6. $6 123550 
FL \ otnd as 
# |; ; 
| ; 
The fide of the outward hefg2on is » »- = = = = - KG 840. 


ſo is the ſemidiamer. of the ſic hexygo1— won 4 G, 840. 
from which ſubſtraRing the head-lint——-» CG.2:6.8, 


pefts the ſemid.of the inward hetagoN. domes ——4 6033, 2. 
whereto is £quali the|fide of the 4 
inward hexap”n a | 37 TE BC,613, 2. 


the halte whereof js —— ————— ———DC. 3 06. 6, 


from which (ubltcaRting kalfe the cu taine ——— D N. 188. 2. 


LO 


there remaincs the Gerge-line a—s N C.1 1s, 4. 


bal nb 
= * w 


659 
In the triangle ADC, 


As Radluas is in proportion to the | 
ſemidiametervt the inward hex1pon ommno—_—— 4 ,61;.. 786, 
ſo line halfe the angle ofthe hexagon ———— $, DC 4, 60.4. 00. 9,937 5. 


to the perpendicular nm D,{>1.1-2,7251. 
Kc, as betare. Jr obey 


1 + & 
. d 


Queſt. VII. 


Let there be a hexangular Fort, and let the diflance of the 

diemond points of the bulworkes be 86 rods 4. forte, the 

| Curtaine 38 rods 4 foote, the flanke io rods, and the 

fianked angle of the bulworke 75. d. 00.. what ſhall bee 

the fronts, the longeſt aud ſhorteſt lines of defence, the 
gorges cndother parts of thu fort ? 


Queſt. VIIL 


In a hexanzular fort, let the Gorge-line be in Proportion 
to the flanke, 4s 10.10 7. and tothe fide of the inward 
hexagon 4s 2, to 9. and let the ſecond flanke be inpro- 

' protion t9 the firſt, as 6.to7. andthe longeſt line of de. 
fence 72.104s: what ſhall be the other parts of ſuch a 
Fort? 


Queſt. I X. 


In a fort of 6. ſides,the front being 29. rods, and the cur- 
taine in propertion #0 the front as 4. 10 3. and theangle 
forming the flanke 49.d. I demand the other dimenſions 


of ſuch afort ? 
H 2 Queſt. 


(36) 


Queſt, X, 


In « fort of ſixe ſides, admit SY angle of the by]. 
worke tobe 80. d, and the front in proportion 10 the 


eurtaine «2.10 3. 4nd let the front be 29, rods, andthe 
angle forming the flanke 40, degrees : what are the dt 
menſcons of the other parts of ſuch a Fort ? 
* Queſt. XF 
There is aregwulay fort of 7. bulworkes whoſe flanke ® 11 
| pods, and the diſtance of the angular points of its bul. 
workes 86, r0ds 4. foote, and the flanked angle of the 
bulworke. 80. d. 1would know the other dimenſions of 
_ heptazon ſuppoſing the ſecond flanke to be 12, 
roas ? | | 


5 Gt 


PEO SYOps ens SS neuen gu ance 
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A ILLL ail lijj] jji}IID , 


(57) 

Here according to the third chapter I finde _ 
the angle at the center of the heptagon—_—_—_———} 4 Cc,;.d.,6 fc, 
the halfe thereof «=== _ __w AD AC. 25.43. 
whoſe cowplem, is halfe the angle of the heptagon—— D.C. 4.64.17. 

from which ſubftraRing halfe the flanked angle F GC. 40,00, 

where remaines the-inward flanking angle =mnnn_—_—— 7G P, 24. t7. 
whereto is equall the angle G'P C. 24. 17, 

the complement of eitheris Þ F N or— SF G.65.43. 
which doubled is the outward flanking angle——— 7X7 M Go 131,26, 
Alſothe compl. of SFG, to180,d, is the angle of 

the ſhoulder — _ _—_—_—i—__—_ GC, 14. 7c 


They for the fides, and firſt inthe triangle FP N, 


As fixe the inward flanking anglcommem s. FPN.24.d.17',0,3858, 
is in proportion to the flanke FN, 120, foote. 23,0792. 
ſo is the fine ofthe angle ————— ——= ——— $5. PE N.65.d. 43 9,9593. 
to the interſeRion of the curtaine P N, 266. o, 2, 4248, 
whereto adding the ſecond flanke ———— ————-OP.120, 

We haye the curtaing wamnn———— —_ ON, 386. foot, ferc,. 


in the ſame triangle. 


As fine the inward flanking angle— s. FP N, :24.d.17. 0,3859; 
15 40 proportion tothe flanke — FN, 120, foote. 2, 0792, 


ſo is Radigs in proportion 
— | 7; © © ny Mn as 


_— DPF. 291.8. 2, 4651, 


in the triangle SG F: 


From rhe fide of the'outward heptagon = = = = = = = - K G, 864. 
ſubſtraQing the curtaine K $ Or —— ——— ON. 386, 
there remaines the ſumme of K RK and ———_— — $ G. 478. 
the halfe whereof is theline— = $G,339. 


As the fine of the angle mmm_—__—_—_ SF G 65.0. 43 + 93 0402, 
19 1N —_— to the line — — $G. 239. foote, 2, 37 $4, 
ſo fine the inward flanking angles ——s,SGF. 24.17. 96141. 


tothe lin.” mat w—_— oO em— F. IO7, 8, 2, 0327s 
Which added to the flanke mmm awmm___ ms AN Fo 3 20, 


gives the diſtance of the heptagong—————N $, 7. 8, 


H 3 [» 


» dT KS. Se FAS ITY BLERES TRue mer ut nos 
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In the ſame triangle. 


As the line of the angle — _-—  -- , SF 6, 65. d. 43 ©, 0492, 


iS in prepertion to the line - S OG. 239. 23704. 


ſo is Radims in proportion | 
to the front. of the bulworke ———_—_—_—_—__ F G.:62.2. 2, 4186. 


whereto adding the line before found = — — P F. 291.8. | 
we haye the ſhorteſt line of defence= oP CG. $54: 9. 


In the trianzle GP C. 


As fine halfe the angle of the heptagon ==—s, D C A.64.d. 17: 0, 0453. 
ot 


is in proportion to the line — PG. 554. 237435: 
ſo fine the inward flanking angle == $.G DC. 24: 17.9, 6141. 


to the head-linc mmmummmmmmumanan (| (7 , 25 2+ 9. 2,4939- 


In the ſame triangle. 


As ſine halfe theangle of the heptagon———s. D C A. 64.d, 17', 0,0453. 
to the ſhorteſt line of defence— —— — PG. 554. 2,7435- 
ſo isthe (inc of halfe the flanked angle s. P G C+.40 d.od. 9, 8081. 


to the line MEPS%/5S aww P C. 395. 3» 2, 5909, 
from which fubſtraQing theline — lo wa_ IT; B66. 
there remaines the gorge-line onnnnnn——_ _—_—_ MC, 129-3 


In the triangle I A G. 


As ſine halfe the angle arthe center w—— $14 G, 25d, 43: 0,366, 
to halfe the (ide of the outward heptagon —— — ——[ G., 432+ 2» 6355 


ſo is Radius in propertion to the 

ſem:diametr. ofthe outward hep:agon —= ——— ——A G. 995.6. 2,998. 
from which fubſtraQing the hcead-lintamnns — — C CG. 252 9. 

lcavcs the (emid, of the inward heptagon ——=—=——— 4 Cc. 74% 7. 


If further you defire the fixcd line of defence 0G. 
you have the right angle triangle, ORG. the baſe A G. 
625. feete,and the perpendiculer 0 R.227.8. whereby 
_ is eaſily Fohnl by the firſt caſe of plaine trian- 
ples. 


Queſt, 


(59) 
Queſt, X1IT, 


There & aregulay Fort of 7.ſides, whoſe flanke us a 11,rods, 
the diftance of the anzular points of the bulworkes, 87. 
rods, the flanked angle of the bu./worke $o.d. 1 would 
know the other parts of this fort, ſuppoſing the ſecond 
flanke tobe 9, rods ? 


- Queſt, X1E0. 


Thereis a heptangular Fort, whoſe Gorge-lint is 14, rods, 
the flanke 12. rods, and the curtaine 38. rods: T de- 
mand the quantity of the other parts of ſuch a ſeptangu- 
lar fort, & + flanked anzle of its bulworke being 79 }. 
degrees ? 


oo + I 


Queſt. XIIIT, jp 
There is a regular Fort of 7. bulworkes the flauked angle of | 
each bulworke being 86. deg. and the front being 29. 
rods , is in proportion ts the Curtaineds 2:10 3. the an- Wy 
: gle forming the flanke, F CN. admit to be 40. degrees: 4% 
: 1 would know the dimenſions of the other parts of ſac5 a © 
| Fort ? 


Queſt. XV. 


tn a fort ofeight angles, let the flanks be 14. reds, the 
front 29. rods, the ourtaine 43, rods, the flanked angle 
_ bulworke yo, deg. what are the other parts of ſuch 
4 fort? 


(60) 


Queſt. XVI. 


In 4 fort of eight ſides, let the flankebe 13. rods, the ſe- 
cond $5.66; rods, the diſtance of the angular points 
of the bulworkes 92. rods, the flanked angie 82, dey, 
30. what ſhall be the curtaines, fronts, gorges and other 


parts of ſuch a fort ? 
Queſt. X VII. 


Let the flanked angle of the bulworke be 90. deg. the angle 
forming the flanke F CN. 40. deg. and let the front 
be in proportion ts the curtaine as 2. to 3. ſuppoſing 
then the front to be 24, rods; what ſhall be the other 


. parts of ſach afort of 8. ſides. 
Queſt, XV LIL, 


Lettherebe a fort of g, bulworkes, whoſe curtaine let be 
3 9 r0ds, the front of each bulworke 26, the flanke 13 
rods: what (hall be the other parts of ſuch a fortreſſe, 


ſuppoſing the flanked angle of each bulworke to be $5. 
deerees ? | 


Queſt, XI X, 


In fert of 9, ſides, let the flanked anzle be (85. deg. tht 
 Jhorteſt line of defence 60. rods, the longeſt line of de- 
fence 72. rods, Tdemand the quantities of the other 


parts of ſuch a fort, ſuppoſing the Gorge-line to be w1 
proportion to the flanke as 4.1032 


Queſt. 


» (61) 4 
' Queſt, XX. 


There # a fort of nine ſgdes, whoſe flanked angle i 85 dep, 
the ſhorteit line of defence ſcowring the front 69, wk 
and the longeſt line of defence drawne fromthe flanke 
 92.70ds,the perpendicular from the angular point of the 
: bulworke to the flanke exreudedS G.is equall to the di. 
flance of the outward and inward Nonagons SN. and 
either of them in proportion tothe ſide of the outward 
nonagen, as 2107, what ſhall bethe other parts of ſuch 

a fort ? 


Queſt: X X | 


eAdmit that of arezular fort having ten ſides,the flanked 
angle be 87.deg. the Gorge-line in proportion to the 
flanke, as 4.10 3. and the lines of rf ok.q namely the 
ſhorteſt 60. rods, andthe longeſt 72. rods: what will be 


the other parts of ſuch afort ? 


Queſt, X X II. 


Againe admit in ſuch a fort the flanked angle be 87. deg. 
the fixed line of defence 972. r0ds, the flanke 13 2, roas, 
and the gorge-line 18, rods; there is required the other 


parts of ſuch a fort? 
Queſt, XX III. 


In a fort of a eleven ides, let the front be in proportion to 
bs 7he curtaine, as 2.10 3. 4nd the gorge -line tothe flanke, 
4s 4 to 3. and let the diſtance of the angular points of 


the bulworkes be go, rods, and the flanked angle of the 
I bulworke 


(62) 
bulworke $88 = deg. 1 wonld knw the other jan if 
ſuch afort ? | - 


Queſt. XXtH1T. 


18 ſich a Fort, les the front be in. proportion 19 the curtaing 
as 2 103, andthe gorge- line to the flan{?, as $. 185, and 
let the fixed line of defence be 51. rods: what ſhall bethe 
other parts of ſuch a Fort, the angle of the bulworke be- 
ivg 88 - degrees?” 


Queſt, XXV. 


1nafort of 12. ſides let the flanke be 14. rodds, the front 
2 8, 7045, and the curtaine 42. 70s, andthe flanked an- 
gleof the bulwoyke g0. deg, and let the other parts of 
fucha fort be required? 


Queſt. XXVI.. 


In a fort of 12. fides, let the ſhorteſt line of defence ſcow- 
ring the front be 54, rods andthe longest line of defence 
72+ 7045, andilet the gorgeeline be in propertion 80the 

flanke, 45.4. to 3, andthe flanked angle of 1he bulporkt 
90. deg, what ſhall bethe other parts of ſach a fart * 


Queſt. XXVII.. 


{n ſuch a fort let the flanked angle bearisht angle, andibt 
angle forming the flanke 38, deg, the front of the bul- 
worke 28. rods, and the longeſt line of deſerce, 72: 
rous, what ſhall be the dimenſrars of the ather parts oF 


fach a fort? - 
PR Sundry 
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Sundry other ſuch queſtions or problemes are ant 
may be framed, acct to the ſeverpll proportions 
uſed by ſeverall nxtions and by ſundry men. 

As Speckelizs afluming the (ide ofthe inward poligon 
tobe 100, rods, would have the Curtaine robe 50. and 
the front 40. andthe flanke 15. rods. 

The 7ta/ians (according tothe ſame Speckelime) ngake 
the fide ofthe poligon idbe forrified 80, rods. 

Somein the largeſt Fort would have the front 40. 
rods ina meane fort 35 .and inthe leaſt 30. rodds. And 
the eurtaine in proportionto-the-front, as 5 to4q. and 
the Alanke in proportion to the frontas 2.to 5. 

Others dividing the ſide of the poligon to be forti- | 
fied into five parts, allow of thoſe parts to the curtaine 
neg franta. THANE f the _ 
taine) ſotherets.lcft to the! gorge-line-or gither fide 

c 8 apts PR 


.one parc. To theſe or any of . ine of 


triangles may be aptly appliyed,and will eaſily reſolve 


tactdent according tg the 


any queſtions or P 
examples we haye before giyen. Fn 

The ſeyerall foynes cf foftifying plages, uſed by the 
French. Spaniards, Hollanaers, and (49 Si acco ing 
tO S*, ae Praiſſac areas followeth. * 


-” 


(64) 
THE FRENCH 
FOR TIFICATION. 


'A-S ipthis figure, let 4G. and A XK. betbe ſcmidia- 
'A meters je ge poligon, and XG, thefide 
thereof which is alſothe diſtance of the anguler-points 
ofthe bulworks,then making the angle 0G A.and NXA4 
(.or whichare the ſame;,06C. and N.K B) either of 
them 4 5. deg,the whole lankedangle of the bulworke 


- IRR. Eons 
9 "©. 
= ? 
# + u 4 " 4 
A. *, þ 
> i643 vo-.Þ 


x 6 H will be 90. deg. that isaright angle: And againe 
ſubdividing the angles, F GC. and LK B. into two 
equall parts by the line G N and & 0 draw by the inter- 

ſections 


(65) * 
feaions;at 0: and N.the curtaine O'N; and ſoo Gard 
N K. are the lines of defence, To which lines of de>: 
fence, letting fallfrom the points0.and N;the perpen- 
diculars © L. and NF. they are the flankes; and £/X, 
2nd W6.the fronts of the bulworkes, in ſuch: fortsas 
have not more than eight ſides; but in forts that have 
more than eight fides, rheflankes areperpendiculer to 
the curtaines, as N F. andthenthefrontis F G, 

Herethen according to this. aefigne, knowingthe 
number of the fides of the poligon, we may finde- all 
the angles, according tothe method and example fol- 
lowing, as ſuppoſe thisto bean Octagen. 


From halfethe angle of the poligon —— I G C,67.d. 30. 
fubſtratting halfe the flanked angle——M G Cas. 

there reſts the inwarkt flankinganzle — I GM. 22, 30, 
whoſe complement is the angle — ———»— IM G. 67.30. 
which donbled is the outward flazking an. KMG.135.co. 
alſo ſubſtrating the angle 22.9. 30.,——N G C.22.30, 
from halfe theaneltof the poligon -DCA.67.30- 
there remaines the anzle ,———— CN C.45.00. 
whoſe complement 15 the angle —— — F N G. 45.00, 
aiſo rhe compl., of W GN. 22. d.z0.i5 — WNG. 67.30. 
and the comp. of N. O W.-22.0. 30. i5— WNOQ.67.30.- 


þ 


| Now if there be further the quantity of ſome one 


cf the fides or lines determined,” we may finde the | 
reſt, 1 

| As if there were eiven the curtaine ON . wee may in 
the righrangled triangle N OV, f6ndethe flanke NW, 


and in tne rivht angled tango NWS. ttef{rcnt WG. 
&. I 3 $0 
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-69 if there werEgiven the front, WG, wee might 
. thence find the ink #7 IN. and thence the curtaine 0 NV, 
 theathe line of. defence 0 G; and (orhe reſt. 
| As ſpuppalt- in this forr of 8.' tides we determine 
theline of defeacetobe 5 2. roddes or 720. foote. 


Thes firſt in the triangle O-G N. 


Arthe fine of the angle ON G.or —————-5.6 NC. 45.96. 9,150;, 
ta the line of detence — noemmnn—_—_—__—_ ) (7, 7.0, foot, 2,85 74, 
ſo ſine a fougth-of theflapked angle s.0 GN. 22.d. 30.99 58:8. 


0 the Curtaing ——_— -— 0N. 389. 7. 2, 5907, 
Inthetriangle OGC. 


As fine halfe the angle of the poligan ————s. D C A. 67,4. 30: 0.0344. 
to the line of deferice ————_— — OG. 7309. 2,857;. 


(o (ine halfe the flanked angle wmmn_ ———-$.0GC. 45.0. 9.8495. 
to the line ———— my t——_— cc. 777. 
from-which ſubſtraRing the curtaine —=———— ON, 389.7. 
there remaines the Gorge-line = N C, 161, 4. 
which added to halfe the curtaine w————) N, 194.8. 
the fumme is the [ane === ummm _ —D Cc. 59. . 
which doubled is the fide of the inward poligotimms BC. 7.12, 4+ 


' Inthe fame triangle; 


As ſine halfe the angle of the poligon 3.D C A.67.d, 36. 0,0344, 
CL Aee © pays b 7edg 3 03.44 


| —_ OG. 720, 2,8 57:3. 
{6 fine rhe imeard flanking angte »- GO CG. 22,70. 95828. 
- £0 the Read-linc mn u—_ jy, 4745 


ww 


Inthe triengle NOW, 


As _—_ Is in proportion 

eot CUTLAING —— nm — ON.28 7.2 F9go7. 
; ſo Line the inward Eanking angle —eommos ——3,A 0 — pgs 25, 
. to the flanke enmmmmmm_a 


__ 


= ner — — N W. I49« I. 2, 1735s 
In 


(65) 
1atht ſame tyade le; $4 


As Ratine is in proportion / > FT CLEA 
to the Curtaine—i— « = = + + = - wt=n—t—_—— ON, 72,507, 
ſofine compl. the inward flanking angle ——— $.C, NON. 22.30. 9,9656. 


to the diſtance of the ſhoulder —_ ———— 0}, 360.0.2,5563. 
which taken from the line of deferite - wn— -0 G.7:0,0. 
leaves the front of the bul work&Commmnn a 360.0, 


The front is here one halfe of the line-of deſencs, | 
becauſethe triangles 0 NN FY, and GN F. arc cqualland 
Equiangle: er 45 olrtvig 0 Mat) 


If further youdeſire the fide of the outward poligon 
K G6, wehave inthe triangle X 0OG.the ſide OG. being 
thelineof defence, and the angles whereby. we may 
finde X G. the halfe whereof is 7 G. lothirt id = right 
angled triangle G 7 A. we have the angles and\one of ' 
the ſides 1G, whereby we may finde the perpendicular 
of the outward poligon, 4 2. -and the ſemidiameterof 
the ſame XG. @ | 

Or having before D C.wemight finde AD.alſo 4 C. 
andſo A G.then1G. laſtly 41. andſo 1D. which we 
ſhallnotneede to proſecute, having already givenſo- 
many examples. 1s 2p 
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THE SPANTSH 
FO RT 1 FICA TION 
_  - with Caſemates. 


\ [vide the (ide of the inward poligon B C. into 8: 
equall pares, and let the Gorge-lines © B. and NC, 

be citherof them twoof thoſe: parts, and the fAlankes 
oO L.and N F, cither of them one of thoſe parts, and 
perpendicular to the. curtaines ; and let the. lines of 
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defence 0 G.and N X, bedrawne from the angles of 
the flankes 0. and N,by the ſhoulders F. and Z. tiilthey 

concurre with the head lines at the points G and X. 
Ifthcathe quaatity of ſome one ofthe lines be de- 
termi- 
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termined, we may finde the other fides and angles of 
ſuch a fort. 

As in this fort of fixe fides, letithe line of defence 
0G. be 85. rods, andthe other fides and angles requi- 
red; then foraſmuch as the curtaine 0 XN, is foure ſuch 
partsasthe flanke N' F. is onetherefore in the right an- 
pled triangle 0 F N, I lay, 


" As the Curtaine— - — O N. 4. parts. 9, 3979. 
is in proportion to Radius 
lo 1s the Ganieo———chommmngs — — c__ N F. | pat. 0, 0000, 
eo tang, the angle n— c___ ) N,.d.6. 9, 9 
equall co the inveard flanking angle =—=—— 1G M.14.2. 
= > + 991 cAPPRT is the angle -—— IMG.75.58. 
which deubled is the outward flanking angleumnK 24 G. 151. 56. 
againe the inward flanking angle — ann—_ G M.14.02. 
from halfe the angle of the poligon——=— 7 G A, 60.98. 
leaves halfe che flanked angle — .————F GCc.45. 58. 


Which doubled is the anked angle—— ———=m—f GH.gl. 56. 


In the triangle GOC. 


As ſine halfe the angle of the poligon—o——=z, D C 4. 60.d, 06,0,062x. 


eo the line of defence — - -- — 0G. $50, focte,z, 9294+ 
ſo fine che inward flanking angle — —$.GOC,14.d 6:2. 9,3*47. 
to the head-line eames —onenmnmgmn- - CG. 238. tgote, 2,3760%. 


1n the ſame trianzle. 


As ne halfe the angle of the poligon———— $, DC... 60.d.06, ©, 06 25. 
isto the line of defence—— - — — — 0G $50. toote. 2, 9294. 
ſo line halfe the flan ked angle e— ——— — (8) G Go 45. 58. 998567, 


LO the [Ne mnmerenmmemrrnnmn_ —_ ——_— O C. 705.6, 2,8436, 
A third part whereof is the gorge-line—— N C. 235. 2, 
which ſubſtraRed, remain $ the curtain u—— — 0 N, 470. 4+ 
balfe the gorge-line is the Hanke ——=——— NF, 17,6, 
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| + py the triangle OFN. 
As the ſine of the anple 7 2f G or $.OFN., 75.6. 58, 0,0135, 
is in proportion to the Clittaino— —0N,470.4. 26724, 


fo is fine go. d, or Radius | 
co the diſtance of the ſhoulder —— —O0F. 484.9. 246356, 
vehich ſubſtraed from the line of defencto— OG. 850, 


there remaines the frOnto—— mn_—_—_ . 6. 


Thus we might proceedeto finde,,AD.oA CAC: 
16, A 1. &c.but inthisexample being foran hexagon, 
AC. iscquallto BC.ande4 E.to KG. 


Without G aſemates. 

Divide the fide of * the inward. poligon Z C, in 
to 6.cquall parts, and let thegorge-lines N' C,and 30; 
and likewiſe the flankes N F, and O L. be eyery of 
them oge of thoſe parts, and the, fllarkes perpendicular 
to the curtaine, | A 

If thenthe quantity of ſome one of theſe lines bee 


determined inrods or feete, we _ finde the quantity 


pfallthe other ſides andangles, in 


uch a forr, as ia the 
former example. - 


I | 
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THE VENETIAN 
- | FOR TIFICA TION. 


AF Ake the Gorge-lines N C, and 0 B. and alfothe 
flankes N F, and 0 L. Every of them a ſixth 
” part of the ſide of the inner poligon, BC. that isa fixt 
L -part ofthe diſtance ofthe centers of the bulworkes. 
And further makethe ſecond flankes © P. and 2N, 
tobecither of them athird -part of the curtaine O XV, 
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Inſuch forts as have not above ſeven ſides but in thoſe 
that have morethan ſeven ſides you may make the ſe- 
cond flankes to be either of them one halfe of che cur- 
taine, 


K 2 | The 
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The fide of the inner poligon B C. Exceedes nt 
100. rods, nor is lefſe than 75. rods, 

If therefore the meaſure of any of theſc parts be gj. 
venin rods or feete, we may finde the quantity of the 
other ſides and angles. | 

As admit the fide of the inner poligon 2 C. tobe 79, 
' rods, and let there be required the other fides and an- 
ples: They ſeeing | 


T he fide of the inward paligon s——=———ÞB C. 78. rods, 
4 ſixt part thereaf x the gorge-line NC. 13, 
#8 which is equal the flanke —— NF. I'3s 
the ſam of them both doubled u the gorgeline = 26, 
which takew from B C. leaves the curtaine ON. 52, 
« third part whereof the ſecond flanke— OP. 17%. 
which doubled 65 the line ———— — F N. 34 75 
whereto adding the gorge-line——— N C. 13. 
we have the ling ——————-ÞPC.4; 


Thusthen inthe right angletriangle. Þ N F. 


As the foreſayd line —— Þ N. 346. 7. 7,4601. 
is 1n proportion to Radius 


ſois the flanke —=— — —— F N,130.2,1139 
tothe tanzent of the angle—t. FP N.20.4.33 9.5740 
wheretois equall the angle ——++——1IG M.20.33. 
which ſubſtrafied from halfe ths anz le of the poligen 
(which here ſuppoſe tobe a hexagon) I G A.6e.d.00. 
there remaines Jak, the flankedangle FG C.39.27. 
Which doubled is the flanked angle = FGH.78. 54. 
alſo tothe angle before found FP N.20.d. 33. 
adding a right angle or ——»——- 90, d. O00, 
we have the angle of the ſhoulder —N F G. 110.33» 


(73). 
In the ſame triangle PNF. 


As the fine of the angle n—_—_ — s.FPN.20d.33',0,4547. 
isin proportion rot fHanke - = Þ N, 139. foore, 2,11 39. 


ſo is Radius 
tothe ling «an =nm==w, | | PF, 370.3. 2,5686, 


In the triangle P GC: 


As the fine of halfe the flanked angle :.PGC.39. 4.397, 0,1 96g; 
win ion to the line — PC. 479. 7. 2,6727- 
ſo fine halfe the angle of the poligon—————= $, D Cx, 60. d, 06. 9.937 5« 
to the ſhorteſt line of defence = . PG.641. 4, 28071, 
from whichſubſtraQing the line ———-- = = == == P F370. 3 


there remaines the front _ FG.271,1, 


And thus wt might proctedeto finde the perpendiculars 
AD. aud AI. and ſo the diftance of the poligons ID. 
which cannot be obſcure to him that underſtands the fore 
mer examples, therefore we paſſe over this, 


The Fortification uſed by the Holanders, we have 
before handled more largely. 
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CHAP. VIL 


of drawing the platforme of « Fort, and marking ont 
the ſame ow the ground, and of fitting an inſtrument for 
that purpoſe. 


22227 Intend not here to handleall parts of the 
253 [23 Art of Fortification at large, that-being done 
= Wa by othcrs: but rather to ſhew therein the 
s FL application or uſe of this new invention of 
logarithmesinunfoldingtheprincipall myſteries of this 
Art with much more eaſe and cxpedition then by an 
way of like certainety formerly uſed : Yet becaulc 
there is very little. written of this ſubzeQ in our lan- 
ce; and that the things we ſhall after ſpeake of may 
the better underſtood, I will give an example how 
to delineate the ground worke of a Fort firſt on paper, 
and then how to ſtake or marke out the ſame on the 
ground where ſuch a Fort-is intended, and laſtly wee 
ſhall ſpeake of the workes-.that areto be raiſed on ſuch 
a groundworke, and firſt forthe plat. 

As admititbe required to draw the platforme of a 
regular Fort of fixe {1des or bulworkes, according ts 
ſomeproportion aſſigned : Firſt then you may finde as 
hath before beene ſhewed, the angles ſides and other 
linesinſuch a Fort requiſite to be knowne, which ad- 


mit tobeas followcth, inrods, feete, and tenth parts 
of teete, 


The 
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The ſemidiameter of the outer hexaghw —— [9317] 
The ſide of the outer hexagon 
The head-line | 
The ſemidiameter of the inner hexagon —— |68|5 
The ſide of the inner hexagon as much <= — 68/5 


——_— 


The diſtance of the hexagons —————— [218 
The Gorge-line cnti—— ——— 1/2 
The flankt — nnn—s —  — — 


The fixing or longeſt line of defence = —— [71/3 

The Cartaine —— wnnaminy =—— -— 420 

The diſtance from the Center of they _—__-_.._. 
bulworke to the ſhoulder = —_— "713 


The front of the bulworke — —— coma 28/0, 


The angle of the bulworke admit tobe 75, deg. and the 
other angles anſwerable,then may we lay theſe downs Mas 
ny ſeverall wayes, | 


Take betweene the feete of your compaſle upon a 
diagonall ſcale, or other ſcale of cquall parts, the ſe- 
midiameter of the outer hexagon 93. 74+ thatis, 93, 
rods, 7. foote, and 4. tenthes ef a foote, org3. rods 
and 74. ccnteſmes ofa rod, and ſuppoſing 4. to be the 
center ofthe Fort, uponthe point 4. and diftance AG. 
deſcribe a circle, and becaufe the fide of a hexagon is 
equall to the ſemidiameter, ſetin the circumference 
the ſame meaſure 93.74. fromG.toX; and ſ06. isthe 
diamond point of one bulworke, and X. of another,and 
draw the lines A G. and A X. Then taking the ſemidia- 
meter of the inner hexagon. 58. 52. ſet the ſamefrom 


4.w0B. and C. ſo.3, and C. arc thecenters of two bul. 
4 | | workes, 
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workes, md drawing theline B C. ſet downe the pgorpe. 

line, >, 26. em Its 0.and from (to N. the ed 

of which line namely 0 N. isthe curtaine, to whichon 
thoſeparts O. and N. raiſe the perpendiculars, N. F. 

and O, L: for the flankes, which flankes may be ſet of 
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according tothe forcſayd meaſure of 11. 13. or other- 
wiſe ſet off inthe curtaine from O, to P., and from N. 
to 2. 15.13» forthe ſecond flankes, and drawing the 
ſhorteſt line of defefice P G. © X. they interſeR the 
iculars raiſed for the firft flankes in the points 
L.and F. and ſois N. F. the flanke, F. G. the Front, 
and in like ſort we may proceede, with the other ſides 
ofthis Fort. 


Otherwife having drawne the line X G. ſet downe - 
tac 


. 
, 
. 
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the ſame the ſide of the outer hexagon, 9 3. 74. from 
K to G.as before, which is the diſtanceof the angular 
points or heads of the bulworkes, then to the right line 
K G. and to the points in the ſame X. and 6G. deſcribe 
theangles BK G.and C G XK. hercinthe preſent exam- 
ple, eachof 60: deg, and in thelines X Z. and GC. ict 
off from X. and G. 25. 22. for the head-lines, whacki 
eading at B. and C. thoſe points B. and. arethe cen- 
ters of the bulworkes, wherefore drawing the line B C. 

proccede as before. | 


- Otherwiſe let X. and G, be the angular points of 
two of the bulworkes, draw the line X 6. and onthe 
points K. and G. deſcribe theangles AK G.and AG XK; 
(cach inthis example 60. deg. ) and ſcr'off from&. 
toB., andfrom G.toC. the headlines X B. andGCc. 
drawing as before the line 3 C. then to theline Z C. and 
to the point inthe ſame C. deſcribe the angle F C N.of 

o. deg. alſototheline G 4. and tothe point inthe 

ame G, deſcribe halfe the flanked angle F 6G C. which 
is here 37. deg, 30. andatthe concourſe of theſe lines, 
CF.andG F. namely at F. isthe ſhoulder of thebul- 
worke, from whichletting fall tothe curtaine the per- 
pendicular F N. thatline FX. is the flanke, NC. the 
Gorge-line, N 0. the curtaine, FG. the front, &c. and 
ſoare the moreeſſcnciall parts of this Fort deſcribed. 
Sundry other wayes might be ſhewed, which being of 
themſelves very cafic, we over paſſe; neither ſpeake 
we ofthe ſcate, which may bethe plaine ſcale or ſeor, 
nor of taking the degrees, or parts on that ſcale, ſup- 
poſing you are already ſo farre initiated in Geometri- 
call praRiſes. | 
| L of 
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54.» Of witking it out onthe';rouve; | 
Tn like ſort, when you would marke out any ſuch Fort 
onthe ground, you may place your inſtrument there 
whrteyou intend the cemer of-your Fort, as at A. and 
from thence ſefout all che angles atthe center, accor- 
dingtothe numher of the ſides of that Fort, whichin 
this examplebeing 6.thoſe angles al'o are 6. andeyery 
of them 60, degrees, which angles ſet forth by the 
right lines, 4 X. AG, &c, and in every of thoſe right 
lines meaſore by a chainc, divided and ſubdivided into 
rods and feete, &c. the ſemidiameters of the outward 
and inward polipons, which here are A C. 68. 5.2, that 
is 68. rods; 5. foore, and-2. temhes of-a foote, and 4G, 
93:7. 4. fctting ſtakes at the end of thoſe meaſures, 
and theſeare the diſtances of the centers, and heads or 
angular points of every bulworke, from the centerof 
the Fort, and being all ſtaked out, if yoo will examine 
yoerwoners pop may meaſure round abont from ftake 
to ſtake, the ſides of the outer and inner poligons,orof 
the outer poligon onely, forthe line onthe ground from 
the ſtakeat X. tothe ſtake at G. is the ſide of the outer 
poligon, and the line from the ſtake at B;to thatat C.is 
the fide of the (inner poligon. You may therefore 
place your inſtrument at the ſtake C. and thereby draw 
alincon the ground F E. makirg the angle formingthe 
fankenamely the angle, FC B, 49. deg.” and the line 
F C. (inthis example) 17. 3. 1. and there ſera fake at 
PF. forone ſhoulder of the bulworke. Or otherwiſe 
fromthe ſtake {. towards the ſtake at B. meaſure the 
Gorge-line C XN, (here 23. 2. 6.) and ſera ftake at -v 
of 
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for theend of the curtaine, from which meaſuring for. 
wards, towards B. 15.1.3. thatis 15. rods, 1- toote, 
3. tenths of a foote, turthertoQ. there drive a ſtake, 
terminacing the ſecond Aanke, and doe thelike from 
the ſtake at B. towardsSC. then from the ſtake at the an- 
eularpoint of the bulworke G, meaſure towardsthe 
itake at P. 28. rods, andtheredrive a:ſtake at F. from 
which the flanke falls perpendicularly to N. and in bke 
ſort you may ſet outrhe other balfe of the bulworke, 
K L 08, and ſoisthere one {ide of the Fort ſtaked our, 
the other fldes areall tobe ſet out after the ſame man- 


NCI, 
The ſame another way. 


\ Otherwiſe let &.andG, repreſent two ſtakes onthe 
ground, where you intend ſhall be the heads orangular 


ins of two bulworkes, then placing your inſtrumenc 
atG. by helpe thereof you may line out on the ground, 
half theangleof the poligon X G A. which in this ex- 
le of an hexagon, .is 60. deg. alſo halfe the apgle 
ofthe bulworke, F 6 (; which tere is 3 7. deg- 30. and 
intheline G eA. mcaſurethe head-line GC. ſettivga 
ſtake at C. for the center of the bulworke, the like you 
may doc from X. drivivg a take at Bethe center of that 
bulworke. Thenplaciog your inſtrumentat C. ſtrike 2 
line onthe ground F C. making withthe line BC. anan- 
pleof40.d. and where it concurres withthe line G F, 
namely at F. there drive 2 ſtake. for that ſhoulder 
of the bulworke, and fromE. -kt.fall by yours jnftru- 
mentalineonihe ground F.N. perpendicular to the 


line BC. andthe like you may doe from B.;and L, And 
$5 ay thus 


($0) 


thusthe lines betweene the ſtakes G F. and K& I, doe 
limit the fromts, the lines fromthe Rakes FN, and L 0, 
the fankes, the lines betweene the ſtakes N C, and B 0, 
the Gorge lines, and from 0. to N, the curtaine, and in 
like ſort you may proceede, with all the other ſides of 
this hexagon, andſoof any other figure. 

' Sundry other wayes for lyning outa Fort, might be 
preſcribed, which he that is exerciſed in Geometricall 
menſarations, will ofhimſelfe caſily conceive. 

But before you beginto breakeground, examine all 
the parts which you have thus ſtaked out, by the other 
meaſures ſet downe inthetables ofthe fifth chapter, or 
by the parts calculated, as we have before ſhewed, and 
confider all diligently a weeke or more, if time will per- 
rait, that ſoifany thing maybe amended, it may bee 
done before you proceed any further. | 


' The Inſtrument fitteſt fer lyning out a Fort is the. 
Theadtiite, or ſome other inſtrumenc of ther nature, the 
limbe thereof being dividedinto degrees,andevery de. 
pree fabdivided into 6. 10. 12. 20. 30.0r 60, parts, . 
that ſo you may readily count the minutes. The diame- 
ter of your Theodclite may be two foote or more, eſ. 
pecially if it be of wood, butthey are. commonly made 
much leſſe, and thedegrees in them, as alſo in ſemicir- 
cles, quadramts, andthe like, ſubdivided by diagonals, 
the intermediate circles of thoſe diagonalls, being. 
equally diſtant one from another, which iserronious, 
eſpecially tf theinſtrument be ſmall, the ſpaces grear, 
and the diagonall broad: and becauſe thiserrour is ve- 
ry common, and not | touched by any ſo farre as I 
know,- K will not bee altogether impertinent in this 

place 


ormed. 


T4 ſubdivide the degrees, or other parts of the Theodelite, 
ſemicircle, quadrant, or other circumference, by a die 


gonall ſc ale, 


Let 43. be the ſemidiameter of the outermoſt cirele 
4 F.the ſemidiamiter of the innermoſt, and I would di- 


videthe arch BC. orthe 
argle B AG. into two 
equall parts, by the di- 
ponall B F, there's re- 
quired the ſemidiame- 


ter of the intermediate - 


cixcle, cutting the dia- 
gonall'B F, ſo as the 
parts of it may ſubtend 
cquall angles at 4. di- 
videthe arch Z [\. into 
two equall parts in the 
point Z. and draw the 
right line 4 E. which 
interſects the diagonall 
F'F.inthe point D. then 
doethe parts of the dia- 


Dotrine. of triangles; 6ſt having determined the 


ace to ſhew how by plaine triangles it maybe re- 


(81) 


| 


gonall line B D. and D F. ſabtend equall angles, namely. 
B4D.andD AF. if therefore on the center A. and 
diſtance 4 D. therebe a circle deſcribed ic will cutthe 


diagonall B F, asis required, . 
- Butto finde this diſtance or ſemidiameter 4 D. by the 


3 greateſt - 


($2) 
greateſt and leaſt ſemidiameters 4 B. and 4 F, and their 
contained angie B A F. we may finde by the tenthcaſc 
of plaine triangles the angle 4 B F. which being known 
we have inthetriangle HB D. the fide I B, andthe 
angles 4BD.and D AZ.wheretorc by theeighth caſe we 
may finde the fide 4 D. and ſo you may proceede by 
the ſaydeighth caſe to finde the ſemidiamerers of any 
Other intermediate circles: for dividing the angle z 4 F, 
iato as many equall parts as,you will. 


E xample. | 


Let the ſemidiamtter of the ontermuſt cirtle AB, be 
ſoxe inches (of which ſize they are ofren made in braſſe) ana 
ſuppoſing every inch tocontaine-1000, parts thu 6000. 
parts; and let the ſemidiameter of the innermoſt circle 
A F. be 4. inches or 4c00. parts, and thearchB C, or the 
angleB A C. one degree, which we would diviac inte 
twelve equall parts, bya diagonall, ſothat every part may 
be five minutes. 


Iſfay then 


As the ſumme of the ſemidiameters—. —— AB.+ 4F. 10000. 6, 00000, 
is in proportion te their difference A B,— 4 F.2000, 3, 30103, 


lothe tang, of the halfe ſumine tx IF. +B. 89.94.36. 12,05914. 


to thetangent of an angle —— — —< t.87. 36.6'6. 11, 36017 
which ſubtracted there remaines— ABF.1d.s9'. 54”. 


And ſecing the angle B A Ci 1,deg, or 60, minntes 
and it is required to divide it into twelve parts, every part 
willbe 5. minutes, wherefore ſuppoſing the angle BAD. 
to repreſent that angle of 5. minutes, and AB Da 1. deg. 

Mz 59. 


the co 


lowing, being th 
circles. 


rg, mints 54” the ſum of them is 
mplement of the anzleB D A. 19180, deg, whic 
encreaſeth for every twelfth part 5 . minutes, 


As the fine of the angle— 
ro the create |&t ſemidrameters ———— ——--- A B, 6000. 
ſorhe fi1e of the angle ar B. 


to the firſt and Ic fiſt (emidiamerer —om———m—_ 


And thus we might proceede to -finde all the other 
ſemidiameters, by adding tothe: complements arith- 
meticall of rhe fines of- the ſeverall- angles at D. the. 
ſumme of the ſecondanG third namely 12, 3206r1:-10 
ſhall you have the logarithmes of theſe nambers fol- 
c ſemidiametersof the intermediate 


# *® 


0 
5 
10 
IS 
20 
25 


35 
40 
43 
50 
(IS 


Angle | Semidia. 
Aunm, in parts, 


_ 


30 


| 
| 


| 


6000 | 
5760 | 
5538 | 
$333 | 
5143 | 
4965 | 
4799 | 
4644 
4499 
4363 
4234 
4113 


4000 | 
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2. d, 04. 54 


I ſay then 


— —8s.BDE. :.d. 64.54. 143980, 
| is. 3377815» 
$.B.1.d.59.54. $-54246. 

m—__;0,;,,6041. 


1 


But in this example, and much- 


morein others where adegree or 
lefſe is ſubdivided into ſmaller 


parts, the angles of the triangles 


being very ſmall, we needenot uſe 
the fines of the angles, but the an- 
ples themſelves reduced into mi. 
nutes or ſeconds, for in theſe the 


fines of ſeverall angles, and: the - 


angles themſelves have the ſame 
proportion, without ſenſible diffs. 
rence - that is, 

eAs the ſine of ——- 1.4, 06, 


to the ſine of -————— 0. d. 30. 
ſo if-————————— 60. 


fs _ troom—__— Romney Co en 30s 


| Aid, 


v 
- 
& 


- Y 
5 Do 4. _ ” 
: & 


ag, 


” EE ——. _ 
———_ — wo ——G bes 
— 4 I 


OY 
——— +. 


, - : : = = = . 
" _ Pn Le 5 


—_ ould; 


IA VT os -ooet- EEE II = 
- 


_ 
— 


WO WM 


” ” 
£04 -- 
_ = - 


£ * ———_—— 
a. 4 —_ 


(84) 
And ſeofothers; But this by the way, -now were: 
turne from whence we have digreſled, 


——_— 


—_ 


CHAP. VIII. 


Shewing how andin what "iq the Rampire, and Para. 
pets are tobe raiſed, ana the Ditch to be ſunke. 


TE have ſhewedin the Chapter laſt before 

ing, /how to delineate the platforme of a 

$) Forr, and alſo how to ſtake out the ſame up- 
- on the ground, we will proceede brictely 

-totouch the reſt. | 

'Firſt thenitisto be underſtood that that which you 

have drawne, as before we have ſhewed, namely the 


" 0 . 


ESE! ON, Fa tom _ 
ampire, (as iathis igureabove) which Rampire ma 

be 7 wir or chitknes inwardly 7.rods,or mera 
more or leſſe as occaſion requirs, tor ina Fort of rz- fides 
ermore,& of importance anſwerable,it maybe 1o.rods, 
and ina Fort of 4 bulworkcs, being of leffe im 

lf itbe 5. rods, itmay be ſufficient, and in ſmall skonces 
much lefſe, which thickeneſle is here repreſented by 
DF. ſothat the line drawne by Y, doth repreſent the 
inward fide of the Rampire, being in the curtaine, 
flanke, and front, every where = lell or equidiftant 
tothe ouſide of the Rampire before deſcribed; Yet 


ſametimesthe bulworkes are quite filled up, and (fo ic 
| M ſcemes 


(86) 
- ſeemes beſt they ſhould be,) becauſe the aſſaults by 
' myne 'or battery, are commonly made againſt them, 
but here we ſuppoſe the middle parts of them namely 
about B. and {to be voyd. 

Nextifyoumakea walke for the Rounds called a 
Fauſſe-bray, then without the body of the Fort, name- 
ly from the outer edge of the Rampire betore deſcri- 
bed, meaſure'two rods tor the breadth thereof, and 
tworods more outward for the rhickencſle of the para- 
pet of the ſame Fauſſe-bray, ard theſe may be either 
of them halfea rod, more or lcfle, as the place ſhall re- 
quire, which ſpacesarc here repreſented by D P. and 
P 2. and by the lines drawne by P, and £. every where 
parallell to the outer edge of the Rampire, betorede. 
ſcribed, in the fronts, flankes, and curtaines. Next 
without this parapet,namely from the foote of it to the 
ſide of the ditch you may leave halte a rod or more for 
the brimme of the ditch, eſpecially if it be in ſandy or 
Looſe ground, -that ſo the foote of the parapet may be 
the more firme. Andthelcare the things to be ſet our 
within the ditch, | which youare to marke out on the 
ground-accordingly. The Port or Ports, are beſtto be 
made inthe middle of the curtaine, for ſo they are dc- 
tended from twoflankes, and are to be placed as lowas 
may be toayoyd any battery, that may be made againſt 
them, and a wooden bridge over the ditch, with gates 
and drawbridges in feverall parts thereof, 

. Then may youſet outthe breadth ofthe ditch which 
may be 12. rods, or more or leſſe, as occaſion requires, 
for f the ground| be low, ſo that you cannot digge 

dcepe, by reaſon oof the water, the ditch muſt be the 
lager, that there may be a ſufficient quantity of earth. 
mY | for 
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for the Rampire and Parapets, therefore tothe frontof 
thebulworke F G. and tothe point G. being the angu- 
larpoint ofthe bulworke, raiſe the perpendicular 6 S. 
and becauſe the fauſſebray with the parapet thereof is 

.in breadth 4. rods, and in this example we make the 
dirch 12. rods broad, therefore make the line G S, 16. 

rods, and by the pointS.draw RS Z. the outeredge of 
theditch, which here is parallel tothe front of the bul- 
worke G F. but is ſometimes ſo drawne that it comes 
more inward againſt the middle of the curtaine at 7Z, 

thenat R. by a rod or two. 

F Next without the ditch muſt bethe cotidor or covert 

way of the counterſcarpe whole breadth from the ſide 
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of theditch maybe two rods, or thereabouts, which 
$ hererepreſented by theſpace S 47. and without that 
covert way, muſt be an argin or parapet 5. or 5. rods 
broad, repreſented by M. FF. Andall theſe namely the. 
counterſcarpe, or outer edge of the ditch, the covert 
way and the parapetrhereot arc in fuch ſortto be con- 
tinned round aboutthe Fort, ſo that as we have ſhewed 
&o draw one fide fromthepoint /. againſt the middle of 
the curtaine to the point #. againſt the angular point 
ofthe bulworke,the like is to be done for all the reſt. 
Now that the outeredge of the ditch RS 1. may be 
the more truely drawne and ſet out, we may by the do- 
Qrine of triangles finde. the diſtance from the angular 
point ofthe bulworke G. to the outer angle of theUitch 
R.alfo the diſtance fromthe middle of the curtaine D. 
tothe inner angle of the counterſcarpe 7. as allo the 
length of the counterſcarpe from 7. to R. 
Firſtthen inthe right angled triangle G &R. there is 
givenGs. 16, reds, and —_ S RG. equallto balfe 
the flanked angle F G C. namely inthis example 37. ds. 
30. whereby we may finde G R. laying, 


As fine halfe the flanked angle- == GRS.37.9, 36, 0,2156, 
w the breadth ®» —- = = we — (7 $, 160, foote, 2,204 I, 


ſo is Radius in proportion to.the 
diſtance of the angularpoints = — GR, 162.8. 2 4197. 


the femjdiamerec of the outer poligon ——— AG.937.4.. 
witch added together give the line w— A R. 1 26k -q 
Inthe triangle ATR. forthe lineI R. 
Adding to halfe the flanked angle—— —1R A. 37.d. 38. 
halfe he angle at the center « a / A fawn ag 
the ſ{mme is the complement of 41 R, 67.30, 
ry two rightangks UOI— —  — = -__- }), OG... 


Therefore 
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Therefore 
the fine of the 2ngle — 41 R:s. 69.4. 36. 0,03 44- 


wthe lin: before found — A R. 1100.2, 3,0793» 
ſo fine kalfe the angle at the Center——mm =———_—_— z, 4 R. 30.06. 9,699 


tothe outer edge of the ditch I R. 649. 5. 2,802Þ, 


Laſtly for I'D. A 


As fine the angle ————— 3. AIR, 67.6, 36, 05344 
tothe line-betore found = » = = = = =. ———A R. 1200, 2. 3407 g3s 
lo fine halfe the flanked angleo—— —_—_—s 7k 4. 37.d. 36 9,7844- 
to the like — _ AT. 790. 3, 2,591 e . 


from which taking the lefſer PErpendiculiromanm mnt D- 593. 4+ 
there remaines the diſtance —— —— cn DJ, 197. &. 


And fo farre i that inner angle of the counter ſcarpe 


fromthe out ſide of the Rampire in the middle of the cur- 


14/Pt. . | 


Thetrue meaſure of theſe lines being thus-found,”. 

they may the more exacly be {xt out. 

thus much touching the delineation of the plat- - 

forme of a Fort, and the marking- of it out uponthe 

round; we come next to ſpeake of the height of the. 

: _ and- parapets and of the depth of the 
itch, 

The Rampire and parapets wee fuppoſcto-be rai- 
A E carth taken out of wp mr the _ ; 
of the workes, in height, depth, ing; that it 
may be the bearer cn we draw the line 46cde 
7s. croſſing the front of the bulworke; ditch, counter- 
ſcarpe, 8c. at right angles, upon which-linewe may - 
repreſent the breadth, ighth, depth, and ma > 

3 of . 
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of all the workes, which that it may be the more ſenſi- 
ble we draw here aparta longer.line,.a bc de fe. and on 
this line by a ſcale ſolarge, that feete anG parts of fecte 
may be well diſcerned, firſt ſer downe the breadth of 
rhe Rampire, from 4 to 6.70. foote, the breadth of the 
fauſſebray #c..20. foote,. the breadth of the parapet 
thereof c 4. 20. foote, leaving without it 5. or 6. foote 
for the brimme of the ditch,and from thence ſet off the 
breadth ofthe ditTh to e. 120. foote, and without that 
the breadth of the covert way ef. 20. foote, and with- 
out" that the breadth of the Argin or parapet thercof 
#2 60. foote, and thus you haye expreſledinthis liac, 
the breadth of all the workesto be made. : 
Then betweene the points 4. and b. the Rampireis 
to beraiſed which in Forts of foure ſides, may be onely 
22. foote high, but ina fort of 12. fides or more, ſome 
wouldhavetobe18.or 20. foote highg in this exam» 
ple we makeit 15, foote high, forthe too great height 
ofit maybe prejudiciall to the defendants, eſpecially 
when the aſſaylants'ſhall approach'neare the ditch. 
The Rampire-isto be raiſed: on cither fide ſcarping, 
namely on the outſide, for every two foote that it ri- 
ſeth it may ſcarpe one, but here for eyery three foote 
that it riſethir ſcarpes two, ſo that the toppe of it being 
15-foote, ſcarpes 10, foote, and inſome ſandy, or looſe 
grounds it had'neede'to ſcarpe more. But the inner 
ide of the Rampire nextthe Fort ſcarpes more,name- 
ly for every foote that 'it riſethin heighth, 'it ſcarpesa 
foote, and being* raiſed to his-full height namely r 5. 
foote, it hathalſo 15. foote ſcarpe, tothe intent that 
the defendants may the more eaſily aſcend the Ram- 
.pire in all parts as occaſion ſhall require, #nd thus 
I though 
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though the bottome of the-Rampire 46. be 70, foete 
broad yet the upper ſuperhicies of it 1s but 45... foote 
broad; and theſe pre the breadthheight, and ſcarpings 
of the Rampire round about the Fort -. upon the our. 
ſide ofthe upper ſuperficies of the Rampire, is raiſed 
aparapet; {otmetimes 24. ſometimes 15. toote broad or 
more or; lefle; there we make ito. toote broad below; 
and on: the inner fide 6. foote high, with a foote 
ſcarpe, but outwardly not above foure foote high, 
within:which parapet isa banke or foote paſe ney, as 
bout, being ſometimes.two butherethree foctebroad, 
anda footeand balte high. 1nlike fort: is raiſedthe pa- 
rapet of the fauſſebray, and alſothat of the covert way, 
without the ditch, ſave that the outſide thereof is flan. 
ting or ſcarpingabout 60, foote till it. beeven with the 
champion about; all which may ſufficiently appeare by 
the figure abc defg. which figure thus drawne wee 
may call the Section or Profile, Touching the ditch it 
is in this example- 1:0. foote broad, and 10. foote 

deepe; either fide of it ſcarping alſo tenne-footeas by: 

theSeRion appeares. And thus much of the workes to 
be made, and in what forme,now touching the manner, 
we willbriefely ſet ir downe out of S. Marolo7s his For- 


tification as followeth. | 


Inthe Netherlands when ſuch a worke is tobe reſol- 
ved on, the Engincir drawes fuch conditions as are to 
be obſerved, for the more ſpeedy accomplithment of. 
the worke, the time whenit ſhall beginyand whenit 
oughtto be finiſhed, the number of workemen to bee 
uſually imployed, whether the foundation be tobe pi- 


led and how - how many feete he will allow ago | 
| tne 
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the foote of the Rampire for the Faufſebray and its 
parapet and for the brime of the ditch, the thickneſſe 
or breadth of every of them, what ſcarpe is to begi- 
ven within and without, according to the faſtneſle or 
looſenefle of theearth: how many fagots ſhall be layd 
ifthe ground be ſandy. Inthe parapet of the fauſſebray 
and inthe Rampire, the height and fcarpings inward 
and omward; the breadth depthand ſcarpings of the 
ditch, and all things elſe appertaining to the worke, 
and ſo gives noticein the townes nere adJoyning, that 
uponſuch a day there are ſuch and ſuch workes to be 
let out to ſuch men as will undertake and performe 
them, beſt ani! beft cheape. And upon the day appoin- 
ted the undertakers being aflembled, and thÞ conditi- 
oasand covenants read, according to which the buſi- 
nefſe is to be done. Queſtionis made who will under- 
take, and at the lowelt price, one of the undertakers 
offers to doc itſo, another it may be tor leſfe, and ſo at 
length till none will undertake it cheaper. Thea under 
the articles of the conditions and covenants, he writes 
that fuch an one hath undertaken that bufiacfle upon 
thoſe conditions, for ſuch a ſfumme; ſometimes two or 
three men undertake the whole worke, and they all 
ſipnetothe Articles, asalſothe Lords commilſariſes, 
and the Engincir, and thenthe buſlineſſe begins; and 
uſually the undertakers are bound by the ſayd Articles 
and conrraQtsto finde the materials necefſary forthe 
ſayd bufineffe; which they receive of the keepers of 
the ns or ſtore, reſpeQively for that uſe, or 0- 
therwiſe under their cuftody to be againe reſtored. 
Thenthe ſayd mzftcr nndertaker, divides his men ac- 
cording es he conceives the quality of the buſinefſe 
doth 


bletothe ſcarping 1nt 
better performance whereof, they 
inſtrument, the ſides ice 2. Or 3» e 


> 
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doth-require : ſo many heaſſignes todigge, ſo many to 
drivethe Carts, and others tolay the earth even: for 
atthe beginng of the worke it ſeemes belt to carry a- 
way the earth which is digged on the outſide of the 
ditch, with horſe and cart, to lay the foundation or 
bottome of the Rampirez and not with wheele-bar- 
rowes, as they doeafterwards when the worke begins 
toberayſed to irs height, and the ditches grow deepe, 
forthen it is very hard to uſe horſeand cart becauſe the 
horfes ſpoyle the worke, and cannot be ſ@ convenient. 
lyemployed as wheele-barrowes, which are driven 
ppon plankes in good order and readineſſe, asany man 
may judgethat hath beene preſent, where ſuch workes 
have beene made. 

Ifthe outfide of the Rampire be rayſed with turte, it 
sto beunderſtood that they be uſually 4, or 5. inches 
In breadthand as much at one end in thickeneſſe, and 
4, Or 15. inches long, but at the other end waxing 
ſharpe likea wedge, to the intent that betweene them 
there may be pat alittle earth, to make them hold the 
faſterto the body of the Rampire, their forme you 


| may conceive by the figure A. Theſe turfes muſt be ſo 


layd that in every range 
ppward, the middle of c- 
very turfe above, may lye 
juſtly upon the joyncture 
ot every twoturfcs of the 
range next below, and fo 
much aſlope as 15 anſwera- 


4 aorced upon, for the 
I nods, triangular 


foote long, and 


-_ 


Gramen, an 


Herbe de 
Prat. 

An klerbe 
Meddow- 
eralle, 


hctbe called -5ongy 0""Y i 
Dogs-terh Flemiſh Queeckruit, in Latine Gramen, and in French 
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the argle contayped of thoſe ſides, ſuch as 1s anfiwerz. 
bye to the ſcarping intended, ſoas hanging a plumbline 
parallel] to one ſide, the other fide may be agiecable 
tothe ſayd ſcarping. If youlay any fagots in the Ram. 
pire, they muſt be ſo Jayd that their ends may reach 
the former turfes, to wit,from balfe foote to halt foote,, 
for every halte foote otearth muſt bee a range of ta- 
gots, and ſocontinuing till the worke be finiſhed. Vp. 
onthetop of the Rampire the parapet is to be raiſed 
with ſuch ſcarpeand breacthas is before determined, 
(all in ſuch ſort as before,) rayſtrg it with twfes as. 
above ſayd. 1f there be neere at hand any good carth, 
thatisfat and clammy, then inſtead of turfes you may 
makea cruſt, of 3. or 4. foote or more, beating it 
well with a bat, made forthat purpoſe, and ſhaping ir 
with ſuch ſcarpe as is agreed upon: in which crwvſt they 
ſow.a certaine herbe, or: the rootes thereof, called in 


Herbe de prai, which roote hath the property to ſpread 
it ſelfe throvghout the Rampire, and bindes it toge- 
ther in ſuch ſort, that-it. makes the ſayd cruſt endure ve- 
ry long, and become almoſt perpetuall. Alſouponthe 
layd cruſt; they ſow the ſecdes of Oates, Hay, or a 
certaine roote they call Zevenbladtres, or the roote of 
ſeven leafed oraſlt, which is alſo very good, but theſc 
leaves doe not ſo coverthe ontfide of.this cruſt, as doth 
the foreſayd herbez. for which cauſe his cxcellency 
hath of late yeares, repaired all the Fortifications, 
with ſuch. a- cruſt without turfe, becauſe expericnce 
fhewestharthe {ayd turfes docnot- bind together with 
thereſt of the a as'that cruſt doth, which they ule 
to moyſten, that it may mixe ard clcave the better A 
the. 


(p5) 
theearth of the Rampite, being ſovery £ommodions 
zad of good expedition - thus farre MHorolos, 

And becauſe ſome things rouching the rayfing the 
wich turfe, and laying fagots, are more diſtinaly ſt 
downe by our Countrey man Mr, P. 7ve, (who ſeemes 
to have had experience in what he wrices,) I have 
_ good to ſet downe his words as follow. 
Cf. 

- The mannerof the worke is this, the turfe muſt bce 
cuthke a wedge of 12, or 14. inches long, and 52 or 
6s. ihches broad, cquidiſtant, the one end 4.or 5. inches 
thicke, and the other ſharpe, and theſe turfes would be 
taken in the beſt ground, that lyeth neere about the 
Fort, and muſt be cut with a long tharpe ſpade, of 5. or 
6 inches broade, and 14. inches loog, which muſt bee 
well ſteeled, and kept very ſharpe, and the turfe muſt 
becarryed and handled without breaking, and layd 
the worke, the great end outwards, and the graflic ſide 
downeward, and ſcarping one foote in 5. 0r 6, feete; 


the Rampire behind the turte riſing with the catth that 


isthrowne out of the ditch, as faſt as the face of the 
worke riſeth; /And whenthe face is raiſed the height 
of 5. turfes, and the earth behind it layd even, and 
Ipread almoſt as broad as the Rampire is ititended, 
(which may be 20. 30.0r 40, foote or mote orleſle, 
as the carth throwne out of the ditch will make it) of 
at leaſt ſo bro1d, as it is thoughtthatthe wo id will [ye: 
for to ſay truth, to throw downe the earth, or to ſpread 
Ittoo broad beforc the wall be rayſed, were a point of 
no great diſcretion) ſtretch a line and pare the turt- 
even witha tharpe Spade, but ſcarping according to 


the firſt ſcarpe you layd them ar, and thea lay arow of 


N 2 | tagots, 
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fagots, which fagots muſt be 8. or 9. foote long, more 
or leſſe as the wood will give.them, but not thicker 
than that you may almoſt gripe them betweene your 
two hands, the great end of the wood lying all one 
way inthe fagot, which end muft_ be ſtamped againſt 
the ground, that it may lye even inthe wall, and muſt 
be bound with three bonds, and layd in the worke, the 
great ends outwards, one inch over the turte, and muſt 
be thruſt up faſt and cloſe, the one to theother, but not 
layd thicker than one fagot at once, and uponthe ſmall 
end of thoſe fixſt layd fagots, muſt ether tagots belayd 
whoſe ſmall ends muſt over. lap the ſmall cnds of the 
ſayd firſt fagots, ſomethree foote anda halte, or there- 
abouts; _ upon the great ends of theſe ſecond fagots 
moft athird fagot be layd, whoſe ſmall ends muſt like 
wiſe over-lapthe great cnds of the ſayd ſecond fagots, 
asStheſmall end of the.ſecond did the ſmall ends of the 
firſt (and where wood isplemty having haſt to raiſethe 
- worke, lay a fourth fagot inlike manner) which being 
' done, raiſe againethe face of the work five turfes 
higher, paring itby aline as is aforeſayd, and rayſing 
thecarth behind themas before, and then lay another 
row of fagots,. and thus continue the worke untill it 
riſeth-ſo high as you intend. it, Where wood is 
ſcarce, there ufe none butin the bulwork onely, and 
there as little as you may, but onely to ſtay the facc of 
the bulworke; and raiſe the face of the curtaine with 


turfes onely, giving them ſomewhat the more ſcarpe, 
orfor aneed uſeno wood atall. 


CHAP: 
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of the quantity of earth for raiſing the Rampire and Pu- 


m Hether the worke be let out at a certaine 

\/ of price to undertakers, as aforeſayd orother- 
| NY 5 wiſc, itis required to know what quantity 
SI SS of canh will ſcrve for all or any of the 
workes intended, whereforc kt this bgure bea twelfu 
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part of the hexagonall Fort before mentioned, C4. 
$8, an\ let the line & F. repreſent the front 280, 
foote, F ». the flanke 1114 foote, or r11. 25. D x, 
halfe che curtaine 2 10, foote : D #. the breadth of the 
Rampireatthe foote which (as before we ſhewed)is 
inthis example 70. foote, DT. the outward ſcarpin 
10. foote, W H. the inward ſcarping 15. foote, and (0 
the breadthof the Rampire at the toppe or beſides the 
ſcarpings T W.45.foote. Firſt then we will meaſure the - 
craſlitude ofthe Rampire without the ſcarpings as if i: 
were above and beneath onely 45. foote broad, and 
afterwards caſt up the content of the ſcarpings, both 
without and within, whichaddedto the former will 
give usthe ſolid content of this part of the Rampire, 
fromthe middle of the curtaine to the angular point of 
the next bulworke, which being knowne we ſhall ea- 
fily fndethe: content of the whole Rampire round a- 
bour, f&irſttherefore we will here ſhew 


To find how muchthe Rampire wu about at the foote, and al- 
ſoat the toppe, within and without. 


Foy the line BG, 
f 


As Radius is in proportion 
to tang. compl. halfe the flanked angle == B G 52, 3 5.4.36. t.c. 10,1150, 
ſo is the outward fſcarpe ———— = 4B 10, foote, 1, 0002, 


to the line —————_ — ——_— BG. L3. 03, 1,1150, 
For the line K G. 


As Radius is in proportion 


to tang. compl. halfethe flanked anglewwnBG 4. 37.d.26.t.c, 10, 115% 
lois r thickeneſle of the Rampire om IS K, : o. foot. 1.8 451. 


to the ling—_— ———— ___— 7 G, 9 1, 22. 1,91. 


For 


WE -/ 
Fbrtheline Cas 


Ralius is in proportion 
_ compl. tale the anked angle— —c 41. 37.9. 30.t.c.10,1150. 
ſdis the innvard ſoarps ———— I C. x5.faore. 1,1961, 


zo the ling — ppm 6 fo 265 


For the line FP, 


As Redivr is in proportion 
10tang. compl. halte the angle of the ſhoulder. P FA.56.d.15'.t. c 9,8249. 
ſo is te OUrward (carpe ———— = —— £ 4. 10, foe. 1,0000, 


tor:x ne — — mnm—n—f p,,6, c, 4 
For the line, Fm. 

As Radins isin proportion 

totang. comp!. halfc the angle of the ſhoulder m F L.56.. 15. tC. 9.8349. 

{4 is the breadth of rixe rampue m———— fo... 45, 


tothe lane nn corn nn opens cont 


m—_—_—— 4.77. 1,7. 
For the line ed. 


4 
Ai Kadins is in proportion 
to tzn2.compl, halts the an2le cf the (hould:r ——de Le 56.9. 15:t.c.9,8245, 
[ois the inward ſcarpe == — — — L 4. 15. foote, 1, 1761. 


(4, 16,c2.1,94-0, 


tothe line <nnomccn — cc CC —— 


For A $.. 


cunas B G. 1 } . ©}, 
— FP, 6,6, 
| 19 71, 
F G, 280, fox, 


T! us then we hay: tx line— — 
and the [ine- 
tix ſure of rhem bot '! is —— cco—_—_—_ 
W:x: ſub .f&ed from tie from — ——— 


t*ere remuncs ine Linc —— 4 260, Ms ; 
For 1.5. 

welublirag F I wi 18 QUAL £0 —__ —es # j*, 6,09, , 

Mere re Manes tredine — {© n.104. 57. 

WXT.12 256442 the (carpt— wn —_— N14, 10, 


WC Dave to LiGE rn rmgerns — ”— m_— $14: 57, 


Fw 


708) 
part of the hexagonall Fort before mentioned, Chup, 
$8. an\ let the line G F. repreſent the front 280, 
foote, F ». the flanke 1114 foote, or 111, 25. D x, 
halfe che curtaine 210. foote : D #. the breadth of the 
Rampircatthe foote which (as before we ſhewed)is 
inthis example 70. foote, D T. the outward ſcarping 
10, foote,  H. the inward ſcarping 15. foote, and(o 
the breadth of the Rampire at the toppe or beſides the 
ſcarpings T W.45.foote. Firſt then we will meaſure the 
craſſityude ofthe Rampire without the ſcarpings as if i: 
were above and beneath onely 45. foote broad, and 
afterwards caſt up the content of the ſcarpings, both 
without and within, which added to the former will 
give usthe ſolid content of this part of the Rampire, 
from the middle of the curtaine to the angular point of 
the next bulworke, which betng knowne we ſhall ca- 
fily gadethe content of the whole Rampire round a- 
bour, &rſttherefore we will here ſhew 


To find how much the Rampire i about at the foote, aud al- 
ſoat the toppe, within and without. 


Foy the line B G, 


As Radius is in proportion 
to tang, compl. halfe the flanked angle == B G 7, 3 5,4.36. t.c. 10,1150, 


ſo is the outward ſcarpe ——+——— == 4 B 10, foote, 1, 0009. 
to the line ——————_ — Lan BG. 13.03, 1,1150, 


For the line K G. 


As Radius is in pogetien 
alfe 


to tang, compl. halfethe flanked anglewwnB G4. 37.4.26.t.c. 10, 115% 


t0 the line—_—— __ XG, , 2. yl. 


For 


- 
A Radias is in proportion 


99 
Fbr the line ca. 


As Radix is in proportion | 
:o tang. compl. halfe the flanked angle— w—6 44. 37.9. 30.t.c.10,1150. 
ſd is the invvard ſcarpe — — — » 1 C. 15. faote. 1,1961, 
A ——anaw___Jl 


For theline FP, | 
| 
| 


As Radius is in proportion 


to tang, compl. halte the angle of the ſhoulder. P FA.56.d.15'.t. c 9,8249. 
ſo is the outward (caipe ——— == Þ 4. 10, foote., 1,0000, ; 
tot:x line > — —— —— — FP, 6.68, C8249» | 
| * 
For the line, F m. l | 
1; - 
As Radins isin proportion HE 
to tang. comp!, halfe the angle of the ſhoulder 'm F L.56d. 15. t.C. 918349. ' 
{9 is the breadth of the rampue mmmm_——m_on——_], , 70.foote.1,8451- | 
to the line os comnmmnenn nnenn enenect ununanan» F off, 46.7 Ts 1,6700, 


Forthe line ed. 


to tang.compl, halfe the angle of the ſhould:r — de L. 56.9. 15:t.c.9.$249. 
[ois the inward ſcarpe ——— — — — L'd. 35. toote, x, 1764. 


ed. 16,02,1,2040, oy 


” 
For A $:. ; 


cj BG. T3}. ©}. 


Tlus then we hav: the line— — 


and the line- nn FP, 6,68, 
ce ſurname of them bot!) is L——— coo—_ 19 71, 
W:ich ſubſir..ed from the front — F G. 280, foote; 


t"ere remaines the ine———— —_ —c_ 260, 29% © 


For' 51.Ss 
And if from t'e fl anke — cvauoun__F \, 1 I, 7. 
weſubſtraR F.9 which it equall to———_—_———— P,6, 68, 
there rc maines tie linc I — — 0,104. 57. 
w:ercto addang.the: ſcarpt— wm anna << ——Y, 1} 


wc hayc tlie line — —— AS; 114159) 


Fw 


1d 


For6T. 


And if ts halfe the curtaine ==... omoonn— » NV. 210. foote 
we adde the (carpe yp ns N R. 10. foote. 
we have the line —— o—mmr__—_Gmmnmmens 5 T', 220, fOOte, 
co which adding the lige=mmme — $14.5 
alſo the line —— C— — —_ ASL 260. 29. 


we have the outer compaſſc.——__—_—_ T9486. 


For the ne L 1: 


We found beforetheline— Ot —£ G. 91, 22, 
and theline _ _ _—_—_— 6 77 
che fammeef than Lackic onheolm 137. 99. 
which ſubRrafed from the front mm ==_u_ F G2 $0, foote, 
—— the lK——— 143.1, 


For 


_ fr01) 
For the line LZ; 


Againethe line F 0, being equill row === v = == F N, 46.77%. 


fubſtraced from the f{ inkt on = yes F NIL. 25, 

there remaines the line = — — 0 N. 64.4*. 

whereco adding the thickeneſle of tic Rampire= — — 7, 

Lic Cunme is Tie Linc moon —ng 7 7,134.45. 
For HZ. 


Andifco halfc the curtdine———— D N, 210.foote. 
we adde the thickeneſle uf the Rampire== » = = = = = = 70, foote. 


we Larcthe lin oo—— —— =— H 2, 280, footc,” 
For the linea ©. 

And ſeeing tothe line L 2. equal dc..142.0t, 
to which adding the line an mnn—ernnnnts mmmm=—_—_ 4, 19,5 5. 
and alla the linc —— — — ed. 10.02. 
thoſummeof cheſe t[icee is the liNeommmmnmnmmn-wc-— —bC. 171, 58, 
; : | Fas the line EX. 
Alſote the line L Z. before found is cquall ——_— es. 134.48. 
Whereto adding ———o omonn— — 10.0. 
the ſummic is the line ——— -—E t. 144. 5%. 


from which taking the ſcarpe —==——— X#.25.00, 
there remaines the linc ——o——_— -— ny oomeecnnenC Xe, 13.9 59. 


For thi line W X. 


Alſo we found before the line ——— ———— HZ. 280, foote. 
from whichſubftrating the ſcarpe <= #2. 15. f0otc. 
ehere remaines the'line mn —mmnmnmnmn—_—  X.. 65. foote. 
whereunto adding the before found — ——— 4 E. 171.58, 
asallo the line be found w——_— C X. 129-59 
we have.he inner compaſſc — mnwo—_— x. 


O 


(102) 


For the ſolid content of the Tere-piein or of the Ramyirg 
the ſcargipgs excepted. | 


T hhus we haye the apter comp "Me of the 


upper part of che Ram, ire — » oANS T.194. $6, 

Allo the inner compaile—— -—_——X,,66,o0, 

the ſumme of them buth is ——— 1162 94. 

ths halfe whereof 15= = = = > + -— — 530.47. 2,7637998, 
which mu!ciptyed b* the breadth ie run  T #45. 10$3125, 
and the pro &b; rheheighrof che Rampire ———_——— 5. 11760912, 


produceth the ſolid content of the Rampire 


the [carpings excepted, uamel,— 391817, feere. 5, 5939835. 


Il © 


42.4 11 1. ||. | NOTGs 
This produit you may inde nultiphirg after tht ordivary 


wanner; or iſyon worke by logarithmes, you have here 
au example, but if thenundbers bo very great, as this lift 
whichexcced; all tables of logarithmes, you may worke 
by thepart p ionall, as we have ſhewed Chap. 26! 
Booke 1. of Plainetriangles. 


For the ſoljd content afvke ſcarpines?. 


Againe to the tine == —eun—_ =—_—_—_—  . 60, 
adaing the tie O, Rtw———— mm Ns 109 7. 

and allo the line ———— — mann MN D. 210. 

The ſumme of thera ig=y $74. 86 :2,7 9695627, 
which mulciplyed by the outward ſcarpt_ —— —7T D. 10. 1,0000000. 
Produceth the aca wnnn—— =_- 5758. 60. 3;7595621, 


Furthermore 


Ss V » .._ 
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Furthermore to the line —= — — JL. 142,01, 
adding the line ——— eX. 129, 50, 
and allo the line ——anw—omoonommmimnantc j X65; 


the ſumme is — _ $36.51. 2,79955778, 
 xhich,mulcipl, c&bpthe inner (carpe W 8+ 15, 1,1100g 132, 


- preduceriprhic area he Ps ms 3 " 65. —_ 
© hereunto adding the arca before found —— pays 3,99z6690 


the ſumme ig-o— - -  - == -=—_—_—— 7, x, 
the liabfewhercof iS oo — — 6898,12, 3 8387307, 
which malciplyod by the height of the ; 
_ Ranpite ot I —— — — | «IF, 1, 1760912, 
uceth the ſolid content of the outward — 0. 


and 1award ſcarpin:s of the Rampire, — FS,” 
the pyramids i the corners excepted ——— 103472, cub, fevte, 


Y » 


<7 
- . 0 
—_— 


q ——_ | 
— = «d. . =RI TS = "Fe =, ba 
De Co_ OO IT ik "a 


. * : 4. 
ee mw ww Wn —_— 
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Por the Pyramides in the angles. 


Alfo mulriplying the line ——_—_——— __—_P\ 6. "4 03. I,H1yD., 
by the curvward [carpe — A B. 10. 1,06000. 
the produdt is — _—  —_—_ Lc 
hal: whereof isthe atea of the triangle— —— 4B G. - 1% 

* ſecondly the line —————— - — ', 6,68. 0,84, 
multiplyed by the ontward fcarpe ———— Nt P. 10. 1.00000, 


produeeth the area of the trapezium——— AQPFY. 66.80, 1,8248g, 


The atez of the ſqyzre ——————— "Rs vis 10. 

Which doubled becauſe there are two p) ramides 15 qu=_—_— 2 0, 

Alſo multiplying the. inward (carpe ——— I. 6. 
b; the nem] Grad. | — Xy. 15. 1, 17609, 
produceth the area. of tbe ſquare : a—_—— XN. 225. 2,358, 
And we found before the line mn———_ ed 10,0, 1,000, 
which mulcipl,ed by the (carpe w—_——— {L,, 
produceth the arca of —= —_ ___— 0,150 30. ,179 


Which doubled is twice ———= 


esdL. 300, 60. 


Taſily having found before the RAS coeumamt_—__m__w—gnel d. I9., F F, 
which multiplyed by the line 


cLmmannn—_ CIC, 


produceth the arca of twice- —_— — T 64. 293425. 
Apponqaonanee 7 -==m_ m=-o4A BG, 61x, 
on n__—_— 
the atea of vice. om norman tan a --" RY 


the area of tyice—oommmnns women —_— w—_—_—_— 4,293.25 
Theſumme of all theſe is ES Y eb166. 
: pam” _ UP Ww97 © mw = uo co0.89,3, 
multiplved ba third | 69897, 

piyed Da third part of tte altitude won ——— 5. 6939); 


produceththe (olid content ia fecte of all theſe 
ATamids in the Corners wommm— 


—— 
Tiw 


—_ 


— 
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Thus. en the ioha content of the Rampjre 


the ſcarpin excepted is _ — — 201817. foote;” © * 
Ledih coneene ofehe ſcarpirgs the EDS» and: Þ |, 
pyramids in-the corners excepied iS——— -— 10}47. 


the ſolid content of the pyramids in - 
the angles or corners is —= —— cmp_m_—_—_ 4. 


the ſamwe of all theſe is the ſolid content | 


of this part of tht Rampire in cubicke ferte =—— 501043. 
which doubled is the ſolid content of one : 

bulworke and one curtaine Namely == — 1002086, 
And this multipljed by 6; becauſe this fort : + + 148 5 

hath 6, bulworkes " cm—__ —_— SG, 
produceth the ſolid comtent.of the whole RON 

Rampire round about in cubicke fecte— ann E032516. 


I he Parapet of the Rampire. 2 


And thus as we have found the ſolid content of the 
Rampire in cubicke feete, we may inlike manner finde 
the content ofthe Parapet of the Rampire, if you will 
takethat paines » Bat conſidering that the ſcarpings 
thereof within and without are very little, the height 
alſonot exceeding 6. foote; it may ſuffice if we finde 
the middle length of it by taking halfe the ſumme of 1 
the ontward and inward perimeter,and that multiplyed 
in thearcaof the SeRion,or Profile of the Parapet will , 
produce ncerec handthe folid content of the Parapet. + 


Firſt then conſidering that the.foote of- the Parapet 
is 10: footc within the outer edge of the Rampire, 
(the Rampire having in. this example 10. foote ſcarpe, 
before it- riſeth to the foote of. the I arapet) therefore 
Jet thelines, TS & 4. repreſent the. cuter foote of the 
Parapet, and becauſe the inner foote 1s parallel] there- 
to,therefore(toavoyd multiplicity) let us ſuppoſethe 


inner foote of the Parapet to be repreſented by the 
O.3 lines 


( x06) 
lines Hz LI, and ſu i the breadth of the Pa. 


rapet T'A,or g1, to bee 204 tocts, we have before 
found, 


The line <= che ct m—__—_ 4 60.9, 


"The line g— ne pv WA 
The lige=—o— m_ —_ — FT, 210, fo. 


' For the line Ll. andfrf far A g. 


As tangent halfe the flanked angle —= ——£ AT. 37. d, 36. t,c. 16,11 503; 
tothe breadth of rhe parapet —=— — =n—_—— 1 g, 0. foot, 1, 30103, 
ſo is Radim in proportion 

[0 the Link mn p——__—_—_— —— — 26, 06, 1,41605, 


w—— * — - * 


(107) 
For F 57 


As rant haffe the ogle of the Qoulder — f 0, 56.4. r5". tc. 9.82489, 


3s the breadth of the parapet m— —- —— 7 L. 20. fore, 1,3010;, 
ſois Radixs in proportion TCR 
tothe line == ROE f $&- 73+ 36. 1,12592. 
whereto adding the line en—— — m— 6,06, 

the ſummers ———- — 39. 43. 

which ſubftiraRed from - ——- — 4 $h 260.29, 

remaines f g, being equall to — __ /, 8, 

For the line. z. 
Anaine frem eheline i» barb ttiieed 7-8, 1 I4, 57, - 


(drag 1k eli — 36. 
tare retpainoerhe line wp— —_— ſs, y0t.t. 
wheets 2ddirty chethicineffe of the paripe toons om 20. 


the ſumme it the line omen perm dt —— = L% 12. 2t. - 
For Hs. © 
Andif tothe fink ul ebnnrmn—— 0. 
CODE NETTC ——— —_—— 
LIT? _— I nq—_—_ F] >, 2.40. 
This then we haye che lines aboue the outer 40 _ > 
foote of " 408 "- ns x8 T. 220. 00. 
| AM 9 LT, 320, 36, 
And lſothelines about cteinkdeof he parne Lo 121, 31, 
BK). = \. 
etal — —— ly. 
the balfe whercof is —_—_— ——_ ——_— | 
Which is the meane length of the apet fromthe 
ibot ce bul 


middle of the curtaine te the angel 
Worke.. | C 


Now for few area or nrkcial anatity: of the Pro 


"EY es - ' : 5 ' _ 
oY OY = 
- 6 y —_— 
A” od. . T___—_——  ——wY CC 4+.» <A + "ng. 4 F 
G 
%*.. « i 
» *. - _ * w 
ad " ® a ww 
| . Ps 
” ” . a _ * £Y-. 
——_  .. 
wW4& "3 Kit : — 
Aa = -. 
= on 


—_— 
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file or Section of the Paraper, . ſuppoſeit be as in this 


fgure. Whergipletthe toote of the parapet herere- 
preſcated by 4 3, be in breadth 30. foote, the'breadth 


of the banke or foote-pacEwithinthe parapet Z C. s. 
foote, the height of that banke 1 5 foote, the height of 
theinner fide ofthe Parapet D 6..6+ foote. the height 
ofthe outer fide 8F.4. the outward ſcarpe 4 F. 


2+ foote, the inward ſcarpe D 3, x foote. 


Then « the lint Þ H, #39 nn ————E D. 165. 
which wry Af! by the hetobt DH; or ——F £.4-- 
produceth the area of the long ſquare FEDN. 66. f.1q 


. . 
- * _ 
. 


Alſo the ſcarpe a | . — AE, 2s os - 
multiplyed by halfe the height 2 ——— FE. 2. 
producerbthe arce of the triangle ——=FAE5. f.1q. 


multiphed ly bale beight 5—==— GH. 1. 
proauceth the arearf the triangle —F G Hates. 
PRE ethe height 2: —<—GD.z. foote. 
producerh the ares of the triawgle GDB.z.ſq.fcet. 


Laſtly 


_— ———  —_—— 
* 


(ro9) 


Laitly the breadth of the banke ==; ——B C. 3, foote 


melaphedbytheboight thiref ————— RI.1.5.. 
gradacehthearea of the romboydes —T K CB. 4.5: 


The ſumme of theſe five i the area of the os 
whole ſetion in ſquare fetttmAF GIK Cp 5:1,977725 


which maltiplyed by the meane length of 


rhe pdrapet » — _  — 588446«2,769732. 
proaeceth in cubicke fete ——— 55904. 4,74744- 


- Which is neere hand the ſolid content of the Para- 


pet, from the middle of the curtaine to the angular 
point of the next bulworke. 


- Therefore being doubled it is the ſolid content of 


the Parapetfor one curtaine and one bulwork: 111808. 
And becduſethis Fort bath 6. bulworkes | 
therefore if we mbltiply the ſame by —_— 6. 
thEprodudt is in folid feere 670848. 


which i ( neere hand) tbe ſolid content of the Parapet 
of the Rem fuire-round about the Fort, 


Ifyou defirethe ſolid content of the Parapet more 
exaQly, you may worke afterthe forme of the cxam- 


>>> — 


pt befere-thewed,-in cafting.up the content of the 
Rampire. And in like manner you may doe fax'the ſq- 


lide content of the P arapet of the Fauſſebray, and 


<dFthe-comtear(earps:ot covert! way ,.. which  foraſ- 


Log 
A 


4 


much as they may bce eaſily..conccived by- theſe 


BILE 1} 4 «4 \ 4 * 


examples, wee paſſethem oyer and proceedeto other 
de 23 070GUPT VT YUNG YTB OE 


Pp Vet 


+ B< | 5” «1 4 4+ 4 Fu ' . 
a ITY: g P 11s . of i & J z + v " z F | | 4 $4 4 p ; 'l | 4 " 4 ; # $4 
% \ * Pp 7 = - . A 
j ] 20 at ] s þ - s $1 "- # my '  T ( } } . = *Yg . ® ; \ 


F; 


& 


i! 


(r1o) 


To finde what quantity. of earth will ſerve to make the 
Rampire 67 Paxapet', 100, Ffovte long or wore or 


leſſe. 


The area of the Section F/ the Parapet 

we found. before to be of ſquare feett —— = 95, 
whichmultiplyed by the length givew———— 100, 
produaggh in cubicke fecte — 0, 


% 


s 


And mpichearth will ſerve to make rhe Parapet 


- 
- 


in length I © Op foote. 


Ant ſerine the foote of the rampire # in breadth 70.foots» 
.and.the upper prt of it in breadth —Y _ 
the ſumme of htſe ® —-——>— —-— 115. 


The halfe whereof 14 5he meane breadth ; 
of theRampire namely ——— ————— 57% 
which moliip yed by the height of the Rampire—15. 


produceth'the area of the Seftion of the 

Rampire in ſquare felt ————— ——— $624. 
which multiplyed by the length gives —— 100» 
the produtt in cubicke feete us —=— $6250. 


"And ſomucheatth ſerves to makethe Rampire 100: 
face long. 4 2 942 of | ; 


To finde what quantity of earth will raiſe the Rampire ” 

\ a8} beight aftigned: 1 1) ie; acts bo! 
 Forbrevity and perſpicuity we will her6as ingther 

'Þ aces, runne the crmnnnong with the rule, where- 


relet it be required to finde what quantity of m 
w 


(144) 
will raiſe the Rampire 6. foote high, and 100. foote in 


the 


length. And foraſmuch as the Rampire in riſing 15. 
or foore, ſcarpes 25. foote, therefore in riſing 6. foote it 
«Mill {rarpe 10. f90te.. ..... 3 
. \* Up Vilug od Ls \ neat IJ INLTETNS 
: | \ 
Therefore *as | 


' Thi breadth of the R ampire'at the faoke is ===/70,toote, 

: b bei *; fea6: forte, the breadth is:1-—+:5:5: 60. 

"Hh Jurntnoof theft bytaltthts is: == 304. 

A the halfe whereof is the meane breadih BEL... 
ofthe Rampire for that height, namely ——— 65, 

- which multiplyed by the height gives ——=— 6, 

Y produceth the area of the Section — ——— 390, f.ſq. 

which multiplyed by the length gives ———100, 

produceth the ſolide content of the carth 

ſerving toraiſe the Rampire 6. foote high 

and 100, foote 'ong, namely —— —-—= 39000,cub,f. 
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In like ſort we might finde what quantity of earth 
would raiſe the Rampire, from 6. toote high to 12. | 
foote high, and ſofor any other height propoſed, but b | 
theſe and the like may eafily be underſtood by the ex- F 

ample here given. Fþ 
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CHAP. X; 


of the capact ” ty or fulid content of rhe Ditch, ardinwhu 
time it may be digged.. | 


ves Heditch maybe 140. foote broad, ſometimes 
\[F2 more fomermcs keffe, as. occaſion requires ; 
ud below; that it cannot bee 


_ _ . - 
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digged deepe by reaſon of water, the ditch muſt bee 
the broader that there may-be-carth enovgh for the 
Rampireand Parapets, if the ditch be dry it muſt bethe 
bet deeper, and havethe leſle ſcarpe. Inthis example wee 

| makethe breadrh'of ithe ditch ar the-toppe to be.12 0. 
foote, andat the bottome 100. foote, the depth 10. F 
otc, and: the. ſcarping on either fide 10, foote. | 8 


0 
je Ne nectar to. what: wee: bave: before bi 
& ſayd, if there be a Fauſſebray: and a Parapet thereto, M 13 
” the inner edge. af the. ditch, .will, be diſtant from the - P 4 
outter edge of the: Rampire, ' 0. 40. or 50. foote ac- - 1: 


.cordivgtothe breadth of thoſe, workes, Letitherebe. | 
fiſtant 4 ©; foote, ſo-that inthis figure let. DI F G, tc- | 
preſent the outward: foote of the Rampize, 2.63 A. - 
= -_ lide of the ditch, 7 R; the onthde of the - 
itch. . 

Now: for fhdingthe iy.of the ditch; firſt (as - 
we did - before for the ſolid content of the Rampire) 
-wewill finde hecompaſſc of the ditch, anthe outſide 
andonthe.infide: ſecondly the perpendicular capaci- - 
tyof the ditch, accordingto the leaſt breadth of. the-- 
ditch, which is at thebottome;thirdlytbe contem ofthe .- 
ſcarpings,- and laſtly of the pyramids inthe angles. . 


" P'xoOBLEME. T1... 


Tv finde theinward and ontward compaſſe of the ditches 


+ tu knhowne = 
The halfe curtaine———— PN. 210:;f4t:- 
the lanke —— — wen——Gn_—_ FN, 1.25 - 
the front-—monn—_- an — FF G,:8. - 
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And there is required the compaſſe of the ditch 8u either 


frac. - 


Firſt for the outſide of the ditch 
we found it before Chap. 8- 


1 R. 649+5. 


Wecometherefore tothe inward fide ——— O48 4, 


For the line B A. andfirit for A'S, 

| Ag tang. halſe che Aanked angle X $ A G. 37-d.30". tc 10,1108, 
tothe diſtance bf cheditch from the Rampire —=| IG. g9.7toote, 1,60206, 

ſo is Radins in propottion > | | Eyre Ns 
toche line | y= o—_ | ſo mep—nnenY $, $2,13- 1,71708, 


,j Secondly for Bn, 46, at, 


As tang. halfe the angle of the ſhon!der ——=i# B F, $6.0.15. t.c. 9,824%. 


tothe dirch from che Rampire - ® F, 49. fate. 160306, 
ſo is Radius m proportion 
. tothe line —_ No = _ B x. 26.73. 142695 
Whereto adding the line before founGCommee — AS, 13. ' 
as alſo'x 8, cquall tothe frog —————— FG. 80, - 
the ſumame is the line — -- —— 6. 


For theline Be. 


| FN.111, 25. 
I EC. 40, foote. 


And if weſubſtraRt Gdan the Gankemmw 
the diſtance of the ditch from the Rampire ==. 


there remaines F 1, being equallto — —Oe. 71.25. 
- hereto adding B O. which 15 cquall to————— BN. 26. 73. 
The ſumG is the line ———— ——— _—_— EB te 97.9% 
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For the line Q.&<. -- 


Laſtly ſubſtra&ing from halfe the curtaine—— DN. 210, foote: 
the diſtance of the ditchfrom the Rampire em=—-—wmm—_—_ 2 N. 40. 

elere remaines D 2, om ey eo che Lint annnm——mm—= nm nnes nanne © 6, 170. 
hereto adding the line ——r—nnm___ WY e. 97. 98. 
and alſo the line = — B 4. 358.86, 
rhe ſumme is the compaſſe ——_—_— Q eB A. 626,84. 
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To fide the perpendicular capacity of thrditth according 
to3be.leeft breadth thereof whichis at the battome, and 
1 he lines theyererequiſite, 


43 FG the -BHelvis' (Mar pitiorid narrower at the 

bottome than at the toppe, you may firſt ſearch 
the perpendicular capacity thereof according to its 
leaſtbreadth, which perpendicular capacity is foundif 
you multiply the area of the bottome of the ditch by 
the depth ofthe ditch. The area ofthe bottome'of the 
ditch ſuppoſe to be that which is here contained with- 
inthelinesW X T mz Hy, forthe finding of which arca 


1tisrequiſite firſt to findethe lines Y H. mw, 5): 7. 
'W Xe 


a 
es 4 ” 


For V H. 


SubſtraQ from the line mm——_nmn—_— 2c. 7 70, foote, 
the ſcarpe of the ditch——=— —— ; Z. 10. 
the remainer is the line —— y H. 160. 


For the line m H. 


As tang, halfe the angle of the ſhoulder — B 7.56.4. 15'.t.c 9.82489, 
15 tO the ſcarpe —— —— —__ = cm —— ————B 7, 10, Foote, 1,00009, 
ſo is Radius in proportion noms 5: 
tO the lincw— v2.4 19 6a 1 Pe OR mm_—_—_—, 6.6. 4 
And if from the line before found —— — ——  — —— B E. 97. gs. 

we ſubſtraQ the (carp 


to which adding w 7, we haye the linc monomer ——  H, 94-65, 
Ss: 4 


xl | | - ” 


Aj 


67 A000» 


Ni... 
fnd ſeeing the angle of the ſhoulder ic——xmT.11:.d.36. 
the compl, thereof 80 1 80. deg, is tht anglewnnr—y 21 y. $7.39, 


For y V. andfirſs from ye | 4 


"As the fine of the angle —= C Imy. 67.4. 36, 8. 0.0343k, 
totheline y x. being <quall to FA. 160, foote, 2429412, 
{o is Radius in proportion d 61d 2201346 bra 
OOO — — — i}... 4,38. 
Secondly, for m2, | 
Asthe ſine of the angle 7 My. 67. d. 36.5, 0103438. 
to thefame line - n—_—_ ._—— 7 y, 6, fot, 041. 
ſo line complement the angle — zy.07.. 30. 8.c,9,53234. 
© the line — — m &. 66,27, 1,82134, 
which ſubſtraQed from the line —— — 2 H. 94. 66. 
there remaines @ H, cquall to —— = — /. 28. 39. 


For the line y T\ and firſt in thetriangle 6 AT. 


As Radius is in proportion 
to tang. compl, halfe the flankedangle——6T 4. 37.d.36.t.C. 10,11502, 
ſo is the (carpe of the ditch 6 A, 10, foote, 1,00000, 


tO the line nee - - — - — -- mmmmun_—__—_ 6 7, 1,07, 1,11 02s 
whereunto adding the line 6, 8. cquall ro——4B.z58.856, . 
the ſumme is the line axomn___— cc ,;7,. 
whereto adding 8 m. cquall to wy v7. 6.68, 
we have the line—— — E WFP Ys mT.373.57. 
eowhich adding the line before foundews wmy.173.18, 
we haye the whole line - _ yT. $51.75» 


And ſecing the line 7 X. is by conſtruQion parallel! 
to yT, therefore the angle 777 4+ is cqualltothe angle 
Ty m. but theangle'7y m. is equall toy 2. becauſe Jy. 
and » 2. are parallels, therefore theangle 1W 4. is c- 
quallto the angle = my. 67. deg. 30. then 
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For the lime WW X. 1 finaefirſftW4. - 


| As the tangent of oh fipte—=\L—— 1 4.67, d. 36,t.c, 9,617; 
to the ſcarpe of the ditch = = = = = = I 4+ 10, foote. 1,00009, 
—— 


fo is Radizein proportion 

ro the line = — — 4 W. 4.14. 061712, 
And before we found 6 T. equall to ——— ,——= 5. R, 13,0}. 

' which ſkabfiraRed fromsthe line = —] R, 649.50. 

there remaines I 5. equall to— n_— _—__— X, 6,6. 47. 

whereto addin - — — - 4, 4. 14. 
es IC liNGonnnnns —————— }}/ X, 640,61. 
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For the arts of the buttome, and the perpendicular ca- 
pacitys 
Tothelihe - hn —— — -IW X. 649.61. 


adding the OO nn _ TR FE. 75s 
the lumme is ——— ww = n—_ —_——q;. 
the halfe whereof is ————— fn chan 596. 18, 
whiclnultipl: cd by the breadth at the bottome — Jo, Rm: 
producerh thearca of of ns — W.XT » el 
09. ; : __ "TP 
Againe. 


we found before the ine —— — w H.94-66., ; 
1nd the lingr————_ _—__—_——_—_—— yz. 1c,” 
the ſumme of then (8 <atmg ances m— rm Prrrrmns; E33o OF, fg 2a 
the halfe whagofis-——= ——— 61, 525, 1,78906. 
which multiplyefby——— | —— 7H. 160, GEL 
produceth the area of the IPAPC LIU —— — n y VR of 9944 3499319 
whereunto adding the area of — I X 7 y. 59618, 

the is the axfa of ghe Þorrome 

of the ITCH ww af Sheen —_—_— —FWXTWA. mn. be 13 ſeere; 
which uk yed by ; the ob — foore, 2: 


produceth he. per eridicylar _- of thedirch; 
or the TER of the ditch » the ſcarpings | = 654620; endgree> 
| Cm —————_—_—_—_—_—_—_— 


excepted, Ig PEI Ke — _ 


——_—. 


? 


_ = 2: _ n: Nr to 20tmu} 2 
pf CT -- UD: 1Qf::i:0 21 vs 
For the Seagings." — hotq 212 
Ser britca vils 
. | the line—OiHt x60; foore 12.0 7c 
thelincemwHi 7, 87. (1573 c10h ? 
The length.of the fcarpings, namely of —_ wry oo *1D a. 
i the indr4 X:69638741iq1t1 


"x 


ee He ones Lo 15 21 
the ſumme TRLT lineg1s - —— ——c 0243-30 .!, : oi b 
which multiplyedbyche ſcape ————T. 
produceth the afel— ooo— CO = ; TIRITUIA - 12433: To, b> 1551 
the halfe whereof 1s —— ————— —— 616. k ono $6] 
which multiplved b; the d pth m—— ky 


produceth the ſolid cont<nt,o OTE _ i 
P\ramids in the corners cxcpednamel ns — = 6Y iysr F ub; feet 
ds Qz Wo 2100! pe 5 Fir 
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7 or the Þ Fynnyan in the cormey's, 


The line " — 3 E. 10, foote; 


which multiplyed by the "$06. 08 OW RIMS #- 3H. 10, f 


nag path Go CALTE mmm wn—_—_ > H. 109, focte ly 


\. Far the T rapezium, 7 BS m, 


Tleline - cunnn—m— n_—_— 6 6, 
make Thy cher Ar Ren —_— —7 B.1o. 
oduceth the (266 of atk batt, ——— B8n 66.80. 


en hdoubled becauſe. there are two p) ramides i =—— 13 3,60 


Alſothe line ——— 67.13.03. 
multiplyed-by theſcarpe - — A 6. 10, 
preduceth @reice theatra of — m———_——4 67,10. 3} 
the halle wikihet WV hp aran-ot= infants 
WONG \ w- 12%) |..4 "M 
yed carpe = _ wum_ 4 /, TO, 
MINE W 41.41, 4% 
That tz the APA e—_—_— TH. fo 
he double axca of- — }  .is.; ;.. 
es nts (IG IS Ea AGT, is. 130,30, 
The 2002 of == —_—— X5 RKR.is. 65.15, 
The area of em —_—_ — 
the ſumme of afl thoſe area is === = = = = « 470.45 
Which mulr)plyed by the depth ————, tf. 
the produ& is A rnrnmnmns Crrn mnnnnmnmnenn 4704. 59s 
the third part whereof iz the ſolide! content 
—_ — - m—_—— 6,7. 
us then thepe pdleular capacity 0 
chedit fo. Catia _—— 69460, 


[The ſcarpings of thetixch, the pyramjdes 
inthe co ted 19m mn——_—_— 6; 
The ſayd oft — —_ ——  — 1568, 


So the nada acity of this patt pf the ditch iS 78353. 
Which doubled is the ſolide content of the ditch, 


for one bulworke and one curtaine———— 151676; 
And re7 wg this wm wr fixe bulyorkes. 


re nt > —— 6 
we ha eg CE Argong content "Toke  dnclrrvand page. 
- put ehis Fort in cubicke [ecte nappy — wn— 9100236. 


But before we found the ſolide. content of rhe - 


ireto be » — — ,.. www 6012526 
And the ſolid content of the Parapet on 

The Rampire to be mn — 670848. 

So that the ſolide content of the Rampire . 
andits | — n—_—_ ADS 6683364. 
which ſubſtra&ed from the ſolide coneent of FLO. 
the ditch tiRyc remainego——— — —— 6. 
Q 2 Which 


wo. 


——___ > — — T- =, =—= 
Lp rw © - ——_ - [3 
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W hich earth remaining may be employed to make 
the Parapet of the Covert way, and of the Fauſſebray, 
and for Cayalliers or mounts, otherwiſe if you make 
none, the ditch may be the leſle. 


To eſtimate the charge to be beſtowed, or the number of 
men, or time to be employed, in raiſing a Fort pro- 


__——_ you begin to breake greund, or to employ 
men in ſuch a bufineſle as this, it is requiſite that the 
Enginere caſt up, as we have here ſhewed, the quantity 
of earth, that will ſerve to raiſe the Rampire and Para- 
pets, and ſo of what breadth and depthythe ditch ought 
ro be, that there may be a ſufficient quantity of carth 
for that parpoſe : and that thus he may be able to give 
ſomeneere eftimate ofthecharge to be beſtowed, and 
of thenumberofmento be employed forthe accompli- 
ſhing of it in time convenient. Touching the charge, 
S. 4aroloi ith (ſpeaking of the Netherlands) that it 
1s about 16. 20. 25-'0r 30. ſoulz for every 144. cubickc 
tcete, thatis (accounting tenne ſoulz for a ſhilling) 145 
or 207, for 1000. cubicke feete, or more or leflc, ac- 
cording tothe diverfities of places and occaſions. In 
England we have no ſuch workes uſually done, and 
therefore we cannot ſpeake of any ordinary. price, nel- 
thercanthercþe any generall ule given for the time or 
number ofmen tobe cmployed;it-regard-of the great 
cverſty of groundsto be forrifird, and other confide- 
rations,. if may therefore ſuffice to. ſhew how ſome 
neereeſtimate may be DIVER; 0-7 007 0s, = 

 AvroPWEIneftimate inwhat time d ccttaine er | 
B& Va. «= 1} | O 
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of mEn may digg. the aforeſayd ditch; containing 
9100336. cubicke fcete, of earth, it is requiſite firſt to 
know what one man will digge ina day. When-I was 
inthe Fennesin Lincolncſhire, 1 was informed by.men &: 
w | of good experience there, that a man would digge and 
J- fill intoa'whecle-barrow. ina day, 17. foote ſquare of 

earth, and about 27. inches deepe, which is 650. cu- 

bicke feete of carth; I have beene enformed the like 
7 in other places, where they have wrought in Marſh 
. hnd: S. cHarolou inhis booke of Fortification af- 
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As r. Min. T3 | 
diggs 300. fooke ms ———————z, 47; 
 ſomay 200, Mey, em ——,z013, 
digge 60000, focte ————— 4,778, 
CAgUNe 
As 60000, foote— » —— C0, 4f, 522186. 


is to 1, dayes worke., | 
ſo 9100236. footc., pm CASE Ta 6,95993« 


15 152.dayes workealmoſt. —— ——— 2,18179, 


Otherwiſe you may ſay by the rule of three reverſed, 


[If ———====—— $00, foote a day. 
ITE a—— p—om——m—_— YI, dayCs. 


r 
then ————— 300. footea day. 


re QUIC—=——— 


I5 2, dayes worke almoſt, 


In like ſort you may, eſtimate in what time any other 
number ofmen will be able to doe it, eſpecially after 
ſometryall made, for by reaſon of the great diverſity 
of grounds, and other occurrents, this point eannot be 
alwayes determined without ſome tryall. Beſides men 
doe uſually much more when they take a buſinefſe by 
_— (asthey termeit) then when they worke by 
the day. Now looke how many Pyoners you employ 
to digge, ſomany you had needetohave with wheelc- 
barrowes to catry itto the Rampire and Parapets, and 
ethersrthereto ſpread it, tread it; ind lay ir even, and to 
rayſethe workein its due forme,and thisbeing diverſly / 
performed, ſometimes with a face of turfe, ſometimes 


of 


(125) 
of carth ſowne with graſfle ſcede, ſometimes laying 
faggots or wood inthe Rampire; ſometimes none, 
ſometimes a foundation to be layd (as in ſoft Oazie 
grounds)of timber or brick-worke &c.there isnogene- 
rall rule to be preſcribed in this point, touching the 
certaine number of men to be employed, | 


_— WC 


_— 
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CHAP. XI. 


Umm m—I—_—_w_-— 


Of ſuch other workes as are ſometimes made inor about 
Forts of mot importance. Re 


Fa Hen I began this Treatiſe I had no intent to 
PM have wadcd fo farre in this part of Archi- 
S) tecure military, as I have already done,but 
ae oncly to ſhew therein the application of the 
Dodtine of plaine triangles, as itisperformed by this 
late invention of Logarithmes, and indeede that had 
beene ſyfficientto thoſe that have reade ſuch mogderne 
Authors,as have more fully handled this ſubjeQinother 
Langnages. But conſidering how I'ttle hath 'beene 
written hereof in our Engliſh tongue, and thatthe pra- 
Riſe of it with us is very rare. T havebeene ſomewhat 
larger than 1 intended, and here furtherhave arnexed 
this deſcription of a Fcrt of ſeven fides, expreſſing 
therein ſuch other workesas are ſometimes made in or 
about the moſt compleate Forts that arc uſually rea- 
red. Oy | 
' We havebefore ſufficiently ſpoken of the Rampire 
and its Parapet, here marked with A. as alſoof rhe 


walke for the Rounds or Faiſſebray Z, and of the Pa- 
_ rapet 


r p % _ # 4 - i —— OY = A _ 
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rap thereof C. as alſo of the ditch, here marked with 
D, and of the curtaines, bulworkes, fronts, flankes, 
ſcarpings, 8c. to proceede therefore tothe reſt. Next 
withinthe Rampire, betweene the Rampire and the 
houſes, there isa ſtrecte left ſometimes 30. but here 
&o. foote broad, whereto the iouldiers- may retreate, 
orbe put in array as occaſion requires, the other ſtreets 
are ſometimes 2.4. but here zo. foote broad, and inthe 
middle isthe market place, being of the. ſame forme 
whereof the Fortis, namely of ſeven fides, every ſide 
being t5. or1r$. rods, the other ſpaces betweene the 
SW are for the houſes of the inhabitants and ſoul- 
iers. 

On the outfide of the dirch, betweene every two 
bulworkes, and | | 
placed a Ravelin, one of thembeing marked with Z, 
and the reſt ſcituated inlike manner, the two Fronts of 
every of theſe Rayelins-may be 15. 20. or 25. rods, 


andtheſceareſomade on the edgeof the ditch, that 


their inward angles arc at the concourſe_of the lines 
bounding the ditch; and thatthe Fronts of theſc Rave- 


fromall or the greatcſt part. of the. Frontsof the bul- 
workes next uttothem. 
The Ravelia here marked with-Z, and ſothe reſt arc 


ſtands) 4. foote, and it ought net tobe higher thatit 
may not impeach the diſcovery of the. champion a- 


bout. And upon the Fronts of every of theſe Rave- - 


lins thus raiſed, you-may make ,a Parapet 2. foote 


thicke, and 6, foote high, that ſo it may be Cannon - 


proofc.. 


againftthe middle of the curtaine is. 


lins, might be the better defended, their outward angles. 
are the more acute, inſomuch that they are flanked 


raiſed above the champion (orleyell whereonthe Fort 
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proofe. The ditch betwecne the Ravelin andthe coun- 
terſcarpe, may be 5.0r 6. rods broad, and agdeepe as 


youcan conveniently make it, 


Ravelins thus -made againſt the middle of the-cur.. 
taincarevery frequent in many Forts, being of good 


uſeto defend the fronts of the bulworkes; butthe other 


Ravelins or halfe moones oppoſite to- the angular | 


pointsof every bulworke are not ſo uſuall, notwith» 


ſtanding, they alſo are ſometimes made, and may be- 
raiſed and have their Parapets, and ditch as the other, 
being alſo flanked by thoſe Ravelins, that are againſt . 


the curtaines, And without all theſe is the counter- 


ſcarpe with a covert way, and an Arginor Parapet, 


which is inwardly 6. foote high, as hath beene before 
deſcribed, and as by this deſcription, and the SeQion or 


Profile thereof may appeare, there is ſometimes with- - 


out the Parapet of the covert way a watred ditch; to 


impeach any ſuddaine aſſault ofthe enemy. The heigbt, 


veſt breadth or thickenefſe ofall theſe workes are 
SAP 


noyances that may be done againſt it from that-place. 


And munch after the forme here deſcribed is Copryaen. 


in Fricz lad fortified, having 7. bulworkes with Rave- 


lins and halfe moones,- &c. asin the figure being the - 


moſt Rbyall regular Fort in the Netherlands. - | 


cprefſedinrthe fayd Seftion, whereinthe height ofthe -- 
Rampire is 15. Foote, and according tothe judgement 
of ſome ſhould not be more, if the Fort be madeina 
cbampion or plaine, where there are no hills neere un. 
toir, bur incaſe there be 'on any fide higher ground - 
that doth command the Fort, then muſt the Rampue : 
onthat fide be raiſed higher, that the Fort may bethe - 
better covered and preſerved thereby, from-the an- - 


" , 
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- There arcalſo oft times in Forts,'Cavaliers, Mounts, 
Platformes,or batteries, raiſed higher than any of the 
foreſayd workes,aſwellto diſcover the Lougery about, 
as toannoy anenemy; thefe are ſometimes raifed upon 
the bulworkes, if there be roome enough beſides touſe 
the flankes, but ifthe Gorge be coo ſmall, they may be 
raiſedgnthe, curtaine, a lictle withinthe Rampire, fo 
ks the walke on. the Rampire be not impeached by 

.them. | 


lb $6 Of Horne-workes. 


Ro all theſe, and without all the workes before 
mentioned, there are ſometimes mace Horne- 
-workes, yet I have ſcldome ſeenc of them, but where 
.ancnemy is ſhortly expeed. I wasat Breda in May 49. 
1623: being that Summer whercin it was taken by the 
Spaniard, and thenthere was ( as I remember) five of 
.theſe Horne- works: others of them I ſaw at that time at 
Berges- LE Cortines was beſciged the ſummer before; 
theſe areſometimes made againſt, the bulworkes, buc 
-more conveniently betweene the bulworkes, and a- 
_gainſt the curcaine, in forme as followeth. 

Leto XN, be thecurtaine of a Fort, 0 L.and F NN. the 
Hankes/ F 6, and. L. K.. the fronts, -P ,2. the outſide of 
the ditch, .andlet the outer foote of the Horne.worke 
be P4D.2, and the diſtance of the angular points 
thereofnamely 4.and D.from the ſhoulders of the bul- 
workE L.. and F..be cquallto theline of defence 0 6. 
namely about 92. rods, and-let- the diſtance of thoſe 
appular points 4. and D. be equall tothe curtaine of 
the Fort 0 N.ſoasthe fide ofthe Horneworke.D Qmay 
, = 
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beinaright line with the anke FN. and 14 P. with 
Z 0. ({ome would have the diſtance of theſe points 
A. and D.andſoof P. and 9. to be lefle than the 
curtaine by 4 org. rods, whercia you may doc as 
you like beſt ) betweene the angular points 4.: 
and D. are formed as it' were two halfe bul- 
workes, AEH., and DM 1, their fronts being AZ» 


A R a D 


« | 
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and D x, theirflankes E 4. and MI. and the curtaine 
berweene them H# 7. Without this ho1neworke, that 
iswithout the line PAEHIMDQ. muſt bea ditch 
abour 3. rods broad, and 6. foote deepe ifthe ground 
below, otherwiſe the deeper the better, and within 
the ſame line may be a-Rampire and Farapect, or onely 
a Parapet round about 5.. toote high and 25.. or zo, 
foote thicke more or leſſe as occaſion requires; with- 
out the ditch I have alſo ſcene a covert way and a Pa. 
rapet thereto. Theſe Horneworkesare ſometimes cut 
off within the face AE # 1M D, with another like face, 
namely with fronts, fankes and curtines parallelltothe 
former. 

' But now admit inthis figure we have the diſtance of 
the angular points, 4 D. 420, fqote, and the flanke 
E H, 60. footc, and that the fronts;4 E.and D M,ſhould 
be cither of themequallto the cuntaie H.7;the queſti- 
on is how much every ofthem muſt be. It ſhall ſuffice 
at preſcntto reſolve this Probleme by falfe poſitionin 
manner following. | . 

_ _ Firſtitis:to be underſtood that Z 7, is ſomewhat 

| Morethan a third part of A D. therefore 4 D. being 

4 20. foote, the third part whereof is 140. the line H/. 

_ be ſomewhat more then 140. feete. Wherefore 
r 

' Letus ſuppo'e#7. tobe 147: feete. Then in the 

, Tightangled triangle H M1. 


AsMI — 60. feete, C05 ar; $,22165, 

#0 Radius | 

ſou HI-— > 147. feete mmm 3. 16732» 

ig tang, AMI. ——— 67.d. 47. 474.4. 10,389 17s 
| V ETC- 


1ne | 


| = : 
whereto isequall theangle — S 41 D, 67.d.47'. 47% 
_ "oe ' Azaine. 


As R2dius : 
1M.D —— 147 feete ——— —— —— 2,16732- 


ſos. —— | M D, 67s d. AT » 47 +. —_ 9,665 4 


to —— 8D. 136, 1, —= ———._—_— 1336 
and adding AR. —— —— 136.1. 

and RS. RR — 

Samme s A D. * 419. 2» 

which owzht to have beene ——=420. 

ſoit 6 100 little by mor rn ner 2, 


H.-_K 


—— a—__ ©© TY | 


(2x33) 


| [Theſe I iſuppoſe againe that Z 7. is 149. and 
en 


ro Radius | 
fois HI. ———— =— 148. feete, ——  2,17026, 


nn nn————— 


t0.t, HMI., 67.4. 56. fecte. —— 10 39211, 


Whereunto is equallthe angle SM D. 67.d. 56.fere, 


As Radius: | 

#MD. -148.feete, ———————2, 17026, 
ſo. So S M D, 67s d, $ Go fEXfoornmmmm_— —— 9,96696, 
SD — 137,16. —— : 
And adding AR 114 7.16,+ 
Alſo —R S. 148. 147 
ſummen AD. 422.32. 

which ſhould be 420. 
SoKitrhby =m—2. 32. 


— 17 


075 


ſumme— 37064 


100 
lumge ofer, — 252 


— 


100. 


185: 


226, 
11, 
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1 2 
62 FF 
| F706 + 2. ; r C; 


TF5 
4 
Thus having found # 7, tobe 147.4 we may more 
cahly findethereſt ſaying, 


As M I—= 60, fete. 0, 4r« ———,.8. 
to Radius: a. 


f———- HI. —— 147: h+——— 21685 vp 
10 1ng. H M I, — 67, d. F1 < ————_— 10,39035s- 


+ Whereunto is£quall the angle-$ MD. 67. deg. 51. 
as alfotheargle MD Q, 


As Radius EINE rh 
1 —— ——— MD. 147.4. ——3,16850c 


ſo, Mp Co — 5 M D.$.22. d. OY. — 9457638. | 


10 —— w— M Als amnants. > $ Te I, 74488, 


whereto adding Mo. 60. 

ſumantis —+ = SI. 115.57. 

As Radius. | - 
{0 === =— MD. 147. 4 — 2, 16840. 
ſo 5, =——————SMPD. 67. 5. —— » 96670. 
£0 ————D:. 136. 4, —— 2,13510-- 


which doubled is ——— 272. 8. 
and adding R S. 147» 4* 


ONE 55 mormmmn manners 20s 2. 
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Which is more by & ofa foote than it ſhould bee by 
not taking. the foregoing fractions exaQly, which you 


may correct if you pleaſe. 


mm. 


__— 


CHAP. XIL 


Of (mill (Forts or Field Shonces, and marking then out 
Mechanically, and fir# of a 5 konce of foure ſides. 


IH have T ſhewed at large the application of 

I all the Dodrine of Plaine Triangles by Lopa- 
Eran richmes, inthis part of ArchitecZwre Mii 
SIE £7, which was' the only thing I inten- 
ded when I beganthis Treatiſe, But for the fuller un- 
derſtanding thereof T-have- { as occafion required) 
handled other things incident; And now having ſpent 
more time herein thenat firſt Iaſſigned forit, and my 
- Other occaſions calling me away, | might have liberty 
here toconclude : yetconſideri that theſe Forts be- 
fore mentionedare workes of ſ; a labour induſtry and 
expence,' that they may ſceme hard to be accompli- 
ſhed, eſpecially to us, where they arenotuſuall. T have 
thoughtit requiliteroſhew, -fome mechanical and ea- 
fie way fordelincating and ſetting forth of ſmall Forts 
orfield Skonces : For though it was meeteto ſhew the 
Low in ſuch Royall Forts, as we have before 
poken of; yet theſe being more calily made are 
more frequent, and have alſs their neceffary uſes as 
well asthe former. Foritis to be underſtood that the 
Fort whereinwe have before given anexample confi. 
ſting of 6. bulworkes, is ſufficientto containe 600. or 

| | 700, 


out 
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760, houſhoulds more or leſle, according tothe quan- 
tity cfground that youaſhgnetor each houſe,which we 
have before ſhewed how to determine Chap. 3. Admitit 
containe 600. houſhoulds,and that incvery houſe there 
are two menfit for ſervice, then are there 1200, ſoul» 
diers, Which inſucha Fort are cſtecmcd ſufficient to 
oppoleten ortwelve thouſand. aſſaylants, with twelye 
Cannons, for (according to Errard Barleduc)a Cannon 
may be diſcharged 80. or 100. times inaday and 12: 
Cannons, well placed and employed , may ruinate 
with 1200. ſhot a Rampitc of 72 footethicke,ortherc- 
abouts, which breaches may in that time be repaired 
and maintained by the cefendants. 

Ifthere be no {uch force. expected tocome againſt a 
Fort, orif the place be not of that importance, tode- 
ſerue ſucha Forr, then it needes not be of ſuch ſtrength: 
you may therefore male a proportionall diminution of 
the Gorges, flankes, and fronts, as we have noted, 
Chop.2. 4xiome 17, Put new we come toſome Me. 
chanicall wayes, for ſetting. forth of ſmall Forts, or 
ficld Skonces, and ſome ſach we have before briefely 
touched, attheendof the fixth chapter, others 1 will: 
here ſhew, and firſt begin with- a regular Skonce of. 
foure ſides, whichare moſt frequent... 09 |: —_ - 
. Let C., bethe fide of-a ſquare to þe fortified, and: 
let it be required to ſet out the- ſquare and the bul-. 
workes thercot. x 
- Firſt for ſetting-om the ſquare, ſet a ſtake at 3, and- 
alſo at {. and having as isaforeſayd a chaine of 5. xeds, 
or 50. feete, meaſure from B. trowardsC, z. rods, which. 
ſuppoſe.to end at 47. and. there make a markez: alſo 


mcaſurefrom &, ſquare off, as you gueſle Ads 7.4 
| rods, 


4." - 
4403.4 4-7 


rods, andkeeping the endat B. fixed, turne about that 
end, of that part of year chaine which isat P. that with 
a ſharpe ſticke orirofipoint, you may deſctibean Arch 
on'the-prontid ; then Jet one ceatry the 'end of your 
chaine which was fixedat B. untothe marke you made 
at M. and meaſure from. 27. to P. the whole length of 
"_- chaltiey. rods. matking in what part of rhearch 
etore made your chaine doth reach unto which ſap» 

poke ts beat P. andthere feraftake, ' - 
Now ſuppoſcthe fide of your fquare BC. tobe 12. 
rods, then tneaſate alſofrom 8. to 7. 12. rods omg a 
ſake 
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ſake at 7. ſoas theſe three ſtakes B P 7. may bearight 
line, and thus you have two ſides of your Fort B C. and 
B 1. with the right angle at B. the like you may doe 
forthe other anglesat 7 F. and C. and for theſides IE. 
and EC. and'ſo the one will examine the other : Or 
otherwiſe meaſure from the ſake at 7. ſquare off, as 
you gueſſe towards Z. 12. rods, likewiſe trom C. to- 
wards E. 132. rods, and where theſe two meaſures 
meeteinone asat FE. there drive a ſtake, and ſois the 
ſquare ſer our. 
. Nowtfor thecenterof this ſquare, let one man ſtand 
at B. and another at C. and let athird man drive a ſtake 
ſoat 4. that the manat Z. may ſee it, in aright line to+ 
wards E. andthe manat C. may ſce it in a right line 
towards 7. and ſo is the ſtake at 4. the center or mide 
dle of the Fort. We | 

Next for the bulworkes,divide the fide of the ſquars 
FC. into 5. equall parts, and make the Gorge lines B 0, 
and NC. either of them one of thoſe parts, and fo all 
the other Gorpe.lines, alſo make the head line B X, as 
much astwo of thoſe parts, driving a ſtake at X. ſo as 
you may thence ſee the ſtake at B. andthat at 4.or F. 
all ina ſtreighr line, the like doe for the angular points 
of the other three bulworkes. Then divide the Cur- 
taine O N. into foure equall parts, and make the flanke 
OL,and ſo F, andall the other flankes, to be one of 
thoſe parts;but for ſctting thoſe flankes ſquare off from 
the curt.jnes, you may crivea ſtake, ſo at the ſhoulder 
F. that you may ſce from thence the ſtakesatN.and D, 
all three in arightline, andthe like is tg be underſt 


of all the other flankes. And thusare the curtaines, tos 
gcther withthe flankesand _ of the batworkes ſet 
ow 


out, 


tu OO I EE woe aan er; 7 end eee 
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Now ſuppoſing the fide ofthe ſquare B C.to be 12, 
rodsor 120, feete,then is the Gorgeline N C.24.feete, 
the head-line'C G. 48. feete, the curtaine ON, 72, 
feete, and the flanke F N. bcing a fourth part of the 
Curtaine 15 18 feete. | 

Otherwiſe having ſet out as before, the curtaines and 
Gorge-lines, and the angular points of the bulworkes, 
3s K,and G. and ſtakes being fet at the ends of every 
curtaine, asSat 0. let one drive a ſtake at F. ſo as one 
ſtanding at G6. may ſeeit to bee ina right line with the 
Rake at O, and he that ſtandsat F. may ſee it tobeina 
ſtreight line with the ſtake N. and D. ſo ſhall the ſtake 
at F, be the ſhoulder of that bulworke, and in like ſort 
may all the other ſhoulders of the bulworkes beſet 

eut, and eonſequently all the flankes and fronts, | 
' - Andthus having deſcribed at large, the ftaking out 
6ftheſe Skonces of foure fides, which are moſt uſuall, 
we ſhallbebriefer in thereſt tharfollow. © 


T's ſet out CHMechanically 4 Regular Skonce of five 
| fidlev.. © 3 1 |_| 


Et BC. beone ſide of a Pentagon, firſt thento ſet 
4-out the other fides Mcchanically; having ſer a 
Rakekr F;and anotheratC. meaſure from C. towards 
B: 53. Teete, wanting a tenth partof a foote, that is 
from E.'to M. then meaſure from Ar. 45. feete towards 
® aHofromCc. 'q5. feete wo— P, and where theſe 
omettures concurre namely atP?, make a marke or 
feaftake, rhenmeaſure from P. toD. 45. fecte,and 
fFomC:toD. 53) feete, lacking .- part of a foote, and 
Where thefetwo tneafures concurreas at D. there ſet a 
yd | ___ ſtake 


Ls 


F 

; |  E 
ſtake, meaſuring forwards towards ZE, till you have 
made CF, equalltoC &, and that ſtandingat Z. yon 


may ſeethe ſtakes Cc. and D. in aright line with-your 


eye, then drive a ſtake at Z. and inlike ſort proceeding 
youmay ſtake out the other three fades. 

| Then for the bulworkes, divide one of the ſides 
as B C. into five equall parts, and make the Gorge-lines 
as N C.and C 1.to be either ofthem one of thole parts, 
Likewiſe lerthe flankes N F.and 7 X, be either of them 
one of thoſe parts, which flankes may be ſet ſquare or 


| perpendicularto the ſides, which they flanke by the 
meaſures, 3. 4- 5. as we have before ſhewed. Laſtly 


divide one of the curtaines, as 0 N.into 5, equall parts, 
and meaſure from F. towards G. ſo much as 4. of thoſe 
partscometo, alſo from #. towards G. aſmuch,' and 


where thoſe meaſures meete, as at 6G, there drive # 
T9 ſtake 


- —_ _— — - 
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ſtake for the angular point of the balworke, and che 
like isto beunderſtood of all the other bulworkes. And 
thus the. Gorgeline XN C. isa fift part of the ſide of the 
pentagon; the flanke F N, as much, the curtaine 0 N.' 
three fift parts, and the fronts of the bulworkes G F, 
and G H. arc either ofthem foure fift parts of the cur- 
taine; ſo thatif the ſide ofthe pentagon be 120. feete, 
(as ſoitmay be, or more or leſſe)the George line is 24. 
feete, the flanke as much, the curtaine 72. fecte, and the 
fronts cither ofthem 57 3 fecte. 


To ſet out a regular Skonce of ſixe ſides 
eMechanically. 


Y Ou ſhall finde but few Skonces of ſixefides, butif 
| & you would ſetout ſuch anane, you may doeas fol. 
loweth. -Let BC. be the fide of the Hexagon. Firſt 


then for ſetting out the other ſides, divide the fide B C. 
into five equall parts take with your chaine two of 
thoſe parts, as from (*to M. and with that length of 
our chaine ſtrike an arch towards A. namely at P.then 
et one carty the end of the chaine from C.to M. and 
keeping it ſtill atthe ſame length as before, note where 
it interſeRs the foreſayd arch whick will be at P. there 
drive aſtake. Alſo keeping ſtilltheſame length of your 
chaine, let one removethe end from M,, ta .C. againe, 
and ftrike the archat D. thenremove. from C. to P., 
ſtriking on the. ground the arch, at. D. kreping 
it - ſtill at the ſame length as . before, note how 
farre. it reacheth- in the arch before deſcribed at 
D. which will be tothe point D. where drive a ſtake, . 
and meaſure ſo from ( towards. E.. that the fide. CE. 
may 


may os toC B.and that theſe 3.markesCD E.be 
in. one right line, and ſo you have two fidesof the Fort 
intended, namely the {ide BC. atthe firſt given, and the 
ſideC Z. thus laſt ſet our, and inlike fort you may ſet 
out all the other ſides. 

The ſame fides might alſo have beene otherwiſe ſet 
cnt, by making B 4.andCc A. cither of them equallts 
BC. (inthis example onely) and ſo their concourſe at 
A. is the center of the Fort. Alſo meaſure the ſame 
diſtance from Ato E. and from c. to E.ſothat theſe 
lines,C A. AE. andC E. may be equal, the conconnls 
or mecting at F.is another corner, andthe ſtreightline 
from C. to Z. is anotherfide,and in like ſort may all the 
ſides be ſet out. 

Thenfor the bulworks. Whereas the fide B C. is be- 
ſore divided into five equall parts; let the Gorgelines 


T 3 NC. 
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N C.and Cc 7. becither of them one of thoſe parts, alſo 
let the flankes N F. and 1H. beeither of them oneof 
thoſe parts and perpendicular to the fides which they 
fanke. For | ſetting them out perpendicular you may 
dociit ſeverall wayes, namely cither by thoſe meaſures 
3: 4-and5. as we have before ſhewed in ſetting out the 
{ides of a ſquare, or having ſtaked out the points round 
abour, and then parted the curtaines and Gorge. lines as 
O XN 1 2. &e, the oppotite ſtakes will diret youtogoc 
ſquare off, as we have before ſhewed in ſetting outthe 
| fAlankes of a foure ſided Fort: Orlaſtly the ſtake at the 
point P.may direc you, foraſmuch asthoſe three points 
- -PNF,orPIH. arcinarightline, and the like js tobe 
underſtood of the reft. 

Then forthe Fronts, (one of the fidesas BC. being 


aSaforeſayd divided into five parts) meaſure from C. 
20watds, G. twoot thoſe parts for the head-line, and 


arthe end.of tharmeaſuve drive a ſtake, ſoas you may 
Ke iwinarighe line with: theiſtakesarC, and F. or 4.and 
fo isoncof? the:bulworkes: ſtaked out, and in like ſort 
you may ſtake out all the reſt. | 

:  Andthus the Gorgeline XN C. is afift part of the ſide 
ofthehexagon B C. and ſo-alſois. the fAlanke N F. the 
eutuino @N, is three fift rv : and the. head-line 

uchp 


CG. is two fift parts, or two artsas the curtaine 1s 
throe\ſd-tharif"the fide of the Hexagon: B C. be 20. 
xod3;0r 200, feete, the Gorge-lines arc every of them 
./rvdy,) andthe flankes as much; the. Curtaines 12. 
rods, and the kead-lines every of them 8. rods. But 
(as in thisexample) ifthe fide 3 C. be but 120. feete, 
then the Gorpe-lines are every of them 24. hymns 
mio | ankes 
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flankes aſmuch,the Curtaines 72. feete,and the head» 
lincs 48. feetes 


The Seftion or Profile of theſe $ konees.. 


*He height, breadth, and ſcarpings, of the Ram- 
pire, Parapet, Ditch, &c. of theſe Skonces, are 
repreſented in this Seion. Thus 46. repreſents the 
breadth or thickeneſſe of the —_ ji the foote, 
which may be 24. 30. or 40. feete, the heightthereof 


—- c- 


# k. 4.6. or $, feete, and the ioward Searpeas. afinuch* 


the outward Scarpe 45.3. 3.01 4. feete, the breadth of 
the Parapetat the foote / ms. 8.10,0r 12,fcete,thebrin 
of the ditch 6 p. may be three fete} or' ſometimes 
nothing _ And ſo thereſt of the meaſures fas 
—"_ enſuing table appearcth, wer aro 
ed alate D#ich writers. 


” WO + ” Wa. nd. Wan 
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| | Feete, | 


—— - _—__— — 


wy HER = E A Ps 
The breadth ofthe "4 wi at the feote an 4 b, S 32 40 
The outward Scarpe ofthe Rampire ——— hb.) 2) 3 4 
The height of the Rampire —— ——ikJ46 8 
The juward ſceirpe — —————— ai; 4 
The breadth of the Parapet atthe forte — | m.) 8 
The inward Scarpe of the Parapet ——>——ln, 1 
The height of vs Parapet on the ontfide——| 4 
The hezght of the P arapet inwardly —— —-| 6 
Thethickeweſſe of the Parapet at the toppe —-| 5 
The breadth of the banke or footepace of the 
Parapet ——— —— ol, 3 
The height of the ſame banke within the =y” IS141 
The brimme of the ditch —— ———————bp. 3|'3| 3 
The breadth of the walke ow the Rampire— ko.) 710 1 3 
The breadth of the ditch at the toppe —pe. z0 36 54 
T he depth of the ditch —— 6 | 6, 8| 
The Scarpe of the ditch ————— ———pg.| 6| 6, 8 
The breadth of the ditch at the bottgne — —j1 8. 4 39 


en | 
—y "Ys a 


_ i oY —— 
#\) $4 5”: oY DW V0 TE EETEy — — —_ 


z; 1 


- Intheſe Ibhayeexpreſſed no Covertway without the 
ditch, which notwithſtanding you- may make if you 
pleaſe, andif the ditch be not full of water, you may 
take away the edgethereof at e 1 4. foote deepe, and a- 
bout 3. or 4. foote broad round about, then leaving 4. 
or 5+ foote breadth further out, you may thereraiſc the 

Parapet of the Covert way, 4. or 4 4. foote high. 
In rayling the Rawpire, at the foote thercof on = 
outlde 


a 


—__ 
—  _—— 


| 
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outſide yon may plant young Willowes, Haw-thorne 


buſhes, and other ſuch like, and bring up the face of 


che Rampire with turfes, and when the Rampire is one 


' loote high, it muſt be beaten and Rtamped downe till it 


cometo 8, or g. inches, that it may ſettle no more, and 


whenthe face israyſed ve rankes of turfe, you ma 


plantother young Willowes or buſhes, (eſpecially if 
the earth be ſandy )and ſow Oates and Hay ſeed chicfe- 
ly fach ſecede as hath a ſtrong ſpreading roote, be- 
treence every ranke of turfes, that the rootes may knit 
and faſtenthe turfes together. And ſo if the face be of 
platt-worke,that is of earth beaten with batts, you may 
ſow it with fhch graſſe and heaxbesasare apt to ſpread 
and cover the face of the worke, and moyſtenthe carth 
in plattingit, thatit may grow the better. The Para. 
pet being raiſed uponthe Rampire almoſt toits full 


height, you may then make your Palizado it youmake 


any, &c. 


— > 
- —c o-—_ 


CHAP. X111. 


Of Irregular Fortification. 


S$@28F Irregular Fortifications there might bee 
0G) vropated, almoſt aninfinitenumber of dif- 

& ferent examples. Burin generall you onght 

3 to obſerve ſo neere as may be, the Ax/omes 
ſet downein the ſecond Chapter, and the 
examples wehave given in regular Forts. And firſt the 
figure propoſedto be fortified being irregular, reduce 
x to as much regularity as the - + will admit, taking 


n PO rn Cnr ren COI—_ _ DD EY 
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in and leaving ont here and there alittle, to make fome 
neere quality ofthe fides and angles. Then if any an- 
gle of your figure be lefle than go. degrees, you are not 
ro ſeta bulworie on that angle, but rather to make that 
angle, tobethe flanked angle of a bulworke, dimini- 
fhing it ſomewhat if occaſion require. And for the 0- 
ther angles of your irregular figure, you areto fit bul- 
workes ſo, as the flanked an Fe of the bulworke may 


be arflwerable to the angle of the Foligon wherconic 
Rands, according to cither of thetwo rules before gi- 


(147) 
ven Chap, 4- That isfrift, unto halfe the angle of the 


Ne 

*l poligon figure, adde 15, deg. the ſumme is the flanked 
wy Angle ef the bulworke: Or otherwiſe take two third 
t ,parts of the anglc.cfthe poligon, for the flanked angle 
i of the bulworke to be thereon placody Y<ct is 4 of that 
4 angle to be more than g0.d. but it may ſuffice to make 
F theangle ofthe bulworke onely 90. d. Take this exam- 
y _ plewhich I have here ſer downe almoſt: in the ſame 
t manner aSis done by $4. Marolea in his booke of Forti- 


fication. 
Ler48CDE. beanirregular pentagon to be forti- 
fied with ſuch bulworkes as may be ſutcable to the an- 
gles of the figure. Firſt then the ſides and angles there- 
ofareto be meaſured, which admit we finde to beas 


followecrh. 
rods. feet. - deg. 
x B, —— 68, 04s A —— —72s 
BC. = 60, —— O92. B wenn 1 3 Go 
{{D. m——55, OZs C — JI. 
D E, —— 67, —— 02. D = —— 97; 


And ſeeing the angle at £2. is lefle than 90. deg. it 
15not fit to place a bulwor«ethereon, becauſe the Alan- 
ked angleot that bulworke would be lefle than 60.deg. 
and the angle flanking greaterthan x50. deg. contrary 
tothe 9. and 11. Ax:emes of the'2. (hap. therefore wee 
make that angle 4. to be'the flanked angle of. a bul- 
worke, and the angle of the poligento be #. ſo asthe 
right lines £ G. and & 7. interſed the lines BC, and CE, 
"WP Tl in 


, —_ *% 


- — 
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In the points G; and ). vpon which angles, afd accot- 
On the propdrtionot the ſides we deſcribe the bul. 
works, alwayes obſerving that the angleof the poli- 


oh ſhewerh of what kinde the bulwotke thereon ſet 
muſtbe, whether of a Pentagon-ſquare or Hexagon: 

roportionating the patts of the bulworke, according 
tothe feffer of the two frdes, and ſo willthat figure be 
fortifiedas here appeareth. And becauſe the fide D Z. 
being drawne forth to 7. is longer then the rules and 
proportions before ſet downe in regular figures will ad- 


| » (nd9) 
mit 0f,it will be neceHary betweene the twobuſworkes 
Þ.4hd E. to make a Ravelin, as here appeareth; ſuch 
that the frotts thetcof may be ſcowred and .deten- 
ded from the flankes and fronts of thoſe two bul- 
wotkes, and fo that angle will. be more orleſic, accor- 
ding to the length or ſhortneſle of the cuttaine, and the 
fronts of this Kavelin may be cither of them 22. or 24. 
rods, or ſomething more or lcfle, as the place and ſci- 
uation ſhall require. And for your better underſtanding 
of mine intention, inthe fortificationof places irregular 
ſuch whoſe angles are not lefle thango. drg. whichis 
the angle of a ſquare, and their fides not much difierent 
from thoſe of regular bguresz you may doe thus. 
Letirbe required to Fortifie the angle C. being an 

anple of 111, deg.. which is necre umo the angle ofa 
pentagon. Actording to which take the Horteſfof the 
two ſides, BC. and CD. which is here CD. comai- 
ning 55. rods, or 552. feete, ſearching allointhe fore. 
going Table of the demenfions of regular Fortificati- 
ons, for the demienfions apperraining to a Pentagon, 
and then ſay by the rule of proportion gl 


AMS the ſide of a Pentagon being——- 66.36. 6,17810. 
hath tothe front of the bulworke — 28. 00. 3,44716. 
ſo the ſide of a Pentagon being —— 55.02. 3,74052s. 
may have the front —— 22. 30. 3,36578. 


And thus we findethe frontfor ſuch a bulworke tobe 
23. rods, 2. ſcete, and two tenths of a foote, ſo ac- 
cording to this example you may in like manner finde 
by the rule of proportiom, the flanke and Gorge-line, 


and ſoallthe lincsand angles in this bulworke C. as 
V 3 alſo 
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alſo the other parts of this whole Fort.” Holdin 
italwayes for acertaine rulethat the angles of a Poli- 
goa-to be fortified mult be at the lealt right angles, and 
if there beany angle leſſe than-a right angle, you may 
make that the fl inked angle ofa bulworke, inlarging or 
leſſening it ſomewhat, if occaſionrequire, till it become 
acom 2etent angle for ſuch a bulworke. And ifthe (ides 
ofthe poligon propoſed; doe exceede the fides of the 
inward Poligons, ſpecified in the foreſayd Tables, we 
may make them as fides of the outward Poligons, and 
trace out the Fort within' them, and thar according 
totheſpecies of every ſeverall angle FGCD 7, and ſo 
ſhall the figure propoſed be fortified. 

It yendelire more examples touching the Fortificati- 
on of places irregular, you may peruſe Sem. Marolou 
2m wp of Fortification, thus much at preſent. may 
fi © : 
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Age 3.1i 
P Af = by 20 CHOP reade Covert, p. 11.1. 3. for C. 
L 10. forRr. O. , bn =_ p. 29: l.5.r. 7-7154t.p. 36. 35 
NONr.NOW.r Th, or C, r. H. p. 67. I. 4. for & 
- Þ+ 95» . 4+ r. face, p,100.1, 2, for n.r D, 
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